

















“Follow-Through” like this 
Makes Friends! 


OUR CUSTOMERS are ours too, 
once your equipment gets into the 
field. Allis-Chalmers network of Certified 
Service Shops assures fast service help 
wherever the user may be . . . relieves you 
of one part of your servicing problem. 
Engineering Help Too! 
Allis-Chalmers engineers can help you 
pick the type and size pump that best fits 
the conditions of the job. In addition, 
they can help check for proper pipe sizes 
and help work out any design modifica- 
tions in the pump you may need. 

And Allis-Chalmers has the pumps too! 
There's a type and size pump for practi- 
cally every job, from fractional units up 
to the biggest. 

Call your nearby Allis-Chalmers district 
office for complete information, or write 


Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-3710 


Electrifugal is an Allis-Chalmers trademark. 






















Back the Pumps You Use 
with Nation-Wide Service! 





ALLIS-CHALMERS 








ELECTRIFUGAL PUMP — a close- 
coupled pump with both ample 
maximum space for packing 
maintenance and exceptional 
rigidity. From motor end hous- 
ing to pump casing, frame is one 
piece of cast iron. Sizes 10 to 
1600 gpm; heads to 525 feet, 


PACKAGE PUMP — with open or 
closed impeller. Widely used for 
air conditioning and refrigera- 
tion. Made in several fractional 
horsepower sizes using NEMA 
standard motors of well-known 
make. Capacities to 80 gpm; 
heads to 100 feet, 








PEDESTAL MOUNTED PUMP—For 
use where flexible coupling or 
V-belt drive is desired. Essential- 
ly the same pump as package 
pump at left, except that bearing 
racket is substituted for motor. 
A-C also furnishes motor, drive, 
control. See ratings at left. 








VERTICAL MOUNTED PUMP - : 
Open impeller unit with spe-'.! 
cover plate and flange for vertical 
mounting. Used in air condition- 
ing to save piping cost. A's 
used as coolant pump for machine 
tools. Capacities to 80 gpm; 
heads to 100 feet. 
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Calling All Authors! 


In order to highlight the editor- 
ial aims and objectives of Ma- 
CHINE DESIGN, it has long been 
on the agenda of the editors to 
produce an editorial guidebook. 
Feeling that such a booklet, di- 
rected primarily to authors, would 
be of considerable value, associate 
editor Roger Bolz has prepared a 
16-page answer to “That Article— 
Why You Should Write It and 
How.” Although the booklet is di- 
rected to engineer-writers, it also 
serves as a concise review of MA- 
CHINE DESIGN’s field. In _ the 
main, however, our hope is that 
it will inspire and orient the think- 
ing of many engineers as well as 
assist them in achieving the cov- 
eted prestige of authorship. 

In the event you would like to 
have a copy for guidance, don’t 
wait until we look you up. Drop 
us a line and we'll be glad to send 
one along. 


This Month's Cover 


Ever since the advent of the jet 
engine, engineers have been seek- 
ing materials capable of resisting 
the intense heat without failure in 














service. One possible answer to 
this problem—ceramic coatings— 
is reported in the article beginning 
on Page 122. Depicting this dra- 
matic and challenging design prob- 
lem, Penton artist George Farns- 
worth’s rendering of a modern jet 
fighter, the Navy’s F9F “Panther,” 
flashing across the cover fairly 
breathes the inferno confined with- 
in the screaming engines. 


Nomograph Phobia 


If you are one of those engineers 
who shies away from nomographs, 
take a look at the simple and ef- 
fective method of constructing 
such charts without tedious calcu- 
lations or trial and error, discussed 
in John Baude’s article beginning 
on Page 155. His method should 
dispel any aversions with respect 
to constructing these useful tools. 
Tests to determine whether or not 
a family of data can be made into 
a nomograph are included, together 
with basic forms to indicate the 
type of nomograph and polarity 
of scales. 


Two Shakes 


We have often wondered how 
many seconds it takes to “say Jack 
Robinson” and how long is “two 
shakes.” Just in case any of you 
carry a certain mental picture of 
a “shake,” we have it on good 
authority that it is something 
much more fleeting than what you 
do to a cocktail. By definition, one 
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shake is one one-hundredth of a 
millionth of a second. Does any- 
thing happen that fast, besides the 
honking of the fellow behind you 
when the traffic light changes? 
Yes, atomic explosions, for one 
thing. The problem of controlling 
instruments that give information 
about what happens before they 
are destroyed by atomic explosion 
has prompted the development of 
an electronic clock that measures 
intervals of one-fiftieth of a shake, 
or one-fifth of a billionth of a 
second! (Reading time: 3 billion 
shakes). 


Electric Motor Drives 


Reprints of the “Electric Motor 
Drives” article from the April is- 
sue are being made available as 
separately bound booklets. A heavy 
paper cover and a subject index in- 
crease their usefulness as refer- 
ence and for filing. The 64-page 
article presents the basic factors 
involved in selecting and applying 
motors with respect to mechanical, 
electrical and application consider- 
ations. Readers using the April 
business reply postcards to request 
single copies are receiving them 
free of charge. A nominal price 
of $1 for additional single copies, 
with discounts for quantity lots, 1s 
being charged to help defray &x- 
penses. From present indications 
the original overrun of 11,000 cop- 
ies may not be sufficent to fill 
requests which are streaming into 
the office. 
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... IN ENGINEERING AND RESEARCH 







Gas Turbine Runs on Sawdust 





Combustion efficiencies of 92.5 to 99 per cent are reported for a sawdust- 
fed gas turbine which can be used as a power unit in sawmills. Having 
heat-release rates up to 15 times greater than boiler installations using 
wood fuel, the experimental furnace feeds the resulting gases to a con- 
verted B-22 aircraft turbosupercharger which rotates at 24,000 rpm. The 
fuel used in tests at the Oregon Forest Products Laboratory was Douglas 
fir sawdust, although other waste woods can be used. 













lonic Cloud Acts as Loudspeaker 


A new loudspeaker utilizes an ionic cloud produced by a heated platinum 
electrode in place of the conventional mechanical diaphragm. Now being 
tested by the Institute of Inventive Research, the loudspeaker produces 
sound waves by expansion and contraction of the cloud, which responds to 
changes in strength of a high-frequency electrical field. 





























Air-Flow Studied at Mach 10 


Studies of air flow at Mach number 10 (ten times the speed of sound) 
are being made in the Naval hypersonic wind tunnel at White Oaks, Md. 
Air is supplied at 3000 psi and is heated to 900F in order to prevent 
liquefaction in the five-inch venturi working section. Both pressure and 
optical measurements of air flow are made for later use in missile and 
projectile design. 





Quartz Paper Withstands 3000 F Temperatures 


Porous quartz-fiber paper, manufactured on conventional paper-making 
machines, can withstand temperatures up to 3000 F—compared to about 
1000 F for asbestos. Lower in cost than asbestos insulation material, the 
quartz paper has the additional advantage of containing no boron, suggest- 
ing possible uses as insulation in nuclear energy power plants and in com- 
ponents subject to atomic radiation. The new paper, as produced in a 
test run at the Naval Research Laboratory, is 0.005-inch thick, and has 
excellent dielectric and ion-exchange properties. 


Magnesium Repaired with Gas-Shielded Welding 


Magnesium, which ordinarily ignites at about 600 F, is now being success- 
fully welded at temperatures as high as 7000 F by enclosure of the weld area 
with helium gas. Before the method was adopted, cracked engine casings 
at the Hill Air Force Base were sold for scrap. With the Heliarc process, 
which excludes oxygen during welding, these expensive B-26 parts are 
salvaged. 


Odor Removed from Synthetic Foam Rubber 


The objectionable chemical odor of synthetic foam rubber has been elimi- 
nated in a new “cold” polybutadiene which is suitable for cushioning 
material. The odor was traced by Goodyear to the styrene component, 
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REVERE BRASS TUBE HA 


In the General Accounting Office Building in Wash- 
ington there are luminous indirect fluorescent light- 
ing fixtures which if put end to end would reach 
across country for 25 miles. This is possibly the most 
spectacular fact about the installation. So many light- 
ing units are needed in this seven-story structure 

ause it occupies an entire city block and has no 
court to admit daylight to interior areas. There are 
10,000 employees, and large numbers spend all their 
working hours under electric illumination. The re- 
flectors are made of extruded Plexiglas acrylic plastic, 
and deliver 90% of the light to the ceiling, from 
Which it is reflected downward, preventing glaring 
dazzle spots. There are nearly 33,000 lighting units 
in the building. A Revere man who visited the office 
feports that the lighting is perfect. 

The units or luminaires were made by the F. W. 
Wakefield Brass Company, Vermilion, Ohio, using 
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UP 25 MILES OF LIGHT 


Revere Brass Tube for the hanger stems. At one end 
the tube had to be threaded for a legth of two inches 
and flared at the other. The stem is then chrome- 
plated. Brass lends itself ideally to these operations. 
Revere will gladly collaborate with you on the speci- 
fication and fabrication of Revere Brass. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


o:Milts: Baltimore, Me; Chicago and Clinton, 111; Detroit, Mig 
ngeies Trsiae, iNew ° ; '. io 
oes Oia a Pree Chine Dicgbuins Eosabene 


SEE REVERE’S “MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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used heretofore with butadiene in cold rubber production. First experi- 
TOPICS | ments led to the development of a polybutadiene by the “hot” process. 
This solved the odor problem but strength and toughness proved unsatis- 
factory—leading to the successful development of the cold latex. 








Dental Molding Process for Small Molds 


Small casting molds or matrices for positioning intricate parts can be 
made by a simple new dental molding process. A wafer of sheet plastic, 
0.064-inch thick, is first placed on top of a plaster of Paris model, then 
heated until it becomes soft and moldable. The model and wafer, in the 
tray of the Torp and Ornstein molding machine, are then placed under an 
air pressure element where a rubber diaphragm is expanded under 25 to 
50 psi pressure to form the plastic into a replica of the model. 











... IN GOVERNMENT AND INDUSTRY 






Procurement Manual Lists Government-Purchased Items 


Billed as “the only source of information in the federal government 
covering the procurement activities of all major military and civilian 
agencies,” a revised edition of the Government Procurement Manual has 
just been issued. Over 5000 items and classes of items for which federal 
agencies are in the market are listed along with a military and civilian 
agency index, and a listing of the location of the appropriate procure- 
ment offices. Copies will be available for inspection at local chambers of 
commerce, Department of Commerce field offices and the principal govern- 
ment purchasing offices. 




























Time Lag in Developing Defense Equipment 


New weapons and military equipment require two to eight years of design 
and development time before the first production unit is available—show- 
ing the vital importance of time in building a defense structure. According 
to the Department of Defense, 7 years are required to develop a jet fighter, 
6 for a bomber, over 5 for a transport plane or destroyer. Over 4 years are 
needed for a new medium tank or recoilless rifle, and about 3 for a mine- 
sweeper or landing-ship tank. Design and testing require the longest 
single time period, with preparation of requirements, contract negotiation, 
development of working plans, and manufacturing setup each requiring 
lesser periods. 


Facilities Inventory Plan Proposed 


Since government procurement officers usually have inadequate informa- 
tion on facilities of smaller firms, the Small Defense Plants Administra- 
tion has proposed a nationwide inventory of production capacity. State 
governments would be asked to modify their present facilities files to 
conform with the plan, and standardized questionnaires, procedures, and 
industry and equipment code indexes would be used. Basic information 
which would be gathered on each plant would be: a facilities and equip- 
ment inventory; a “know-how” or personnel report; a financial ability 
statement; and information on prices and delivery periods. 


Industrial Participation in Atomic Reactor Program 


Additional proposals from industry for preliminary studies of the practic- 
ability of privately financed atomic reactors will be considered this spring 
by the Atomic Energy Commission. Following the pattern of present 
agreements between AEC and four groups of private companies, the new 
agreements with other interested companies will call for studies of engi- 
neering, design, construction and operation feasibility; of economic and 
technical aspects; and of the research and development work needed. 
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Quantity or Quality? 


OMPETENT authorities continue to 

warn against the growing shortage 

of engineers. Although the present 
situation appears serious enough, we are told 
that worse is to come. Predictions are based 
on figures showing that only 28,000 engi- 
neering students in all categories will gradu- 
ate in 1952 to meet an estimated current de- 
mand of 60,000 to 90,000 engineers. 

Although the number of graduating engi- 
neers represents a drop of 10,000 compared 
with 1951, and 20,000 compared with the peak 
‘ year of 1950, it is actually two and one-half 
times the number graduating in 1940. It is 
fair to ask, therefore, whether the volume 
and complexity of engineering work is cor- 
respondingly greater now than it was twelve 
years ago. 

Of course, when it is considered that the 
initial development of a modern fighter, the 
F-86 jet plane, required 1,137,000 engineer- 
ing manhours compared with 41,800 for the 
propeller-driven P-51 of World War II, there 
is real cause for anxiety insofar as present 
defense needs are concerned. But even with 
the acknowledged tremendous complexity of 
the newer plane the question might well be 
raised whether some of the 27-fold increase 
in engineering manhours could not perhaps 
be charged to lower efficiency as the result 
of undue emphasis on quantity of engineers 
at the expense of quality. 

There is some evidence that in the present 
emergency some manufacturers are not 
counting on permanently expanded engineer- 





ing staffs. The recent overwhelming volume 
of want-ads for design engineers indicates 
a need to get urgent jobs done quickly by 
experienced men. On the other hand, although 
engineering college seniors are still receiving 
job offers in bewildering numbers and at 
what seem to old-timers to be fantastic sal- 
aries, the proportion of offers that involve 
design is insignificant compared with other 
categories. This might well indicate reluctance 
to embark on a long-term program of devel- 
oping design-engineering manpower. 

The necessary design manpower to keep 
our country free and strong can never he 
maintained by a “feast or famine” policy of 
hiring great numbers of designers when a 
big job must be done and releasing them at 
the end of the project. There must be de- 
veloped a permanent, hard core of able de- 
sign engineers, hand-picked and trained to a 
high pitch of competence and experience. 
One source of raw material for this core (or 
corps) is at hand in engineering colleges. 

Now, when the demand for engineering 
manpower is at a high level, is the time for 
engineering executives to convince top man- 
agement of the urgent need for a more far- 
sighted policy, one that will include a perma- 
nent program of recruiting the best brains 
in each graduating class. Design—the most 
exacting and the most challenging of the 
branches of engineering—should be taking 
the cream of the crop. Permanent quality 
rather than temporary quantity should be 
the goal. 



























... how to design for maximum performance with standard compone 


SYSTEMATIC APPROACH to the design of controls— 
evaluating costs of alternative systems with respect to 
performance and maintenance—will develop the best con- 
trol for a particular application. In this article, costs of 
standard protective enclosures and various types of motor 
starters are compared. Typical examples of simplified con- 
trols indicate the possibilities of reducing the number of 
components fo provide a more economical but equally 
effective control system. 


automatic machines and increased production 

speeds, Fig. 1. These, as a rule, require more 
elaborate electric controls and control systems. Con- 
fronting the designer, therefore, is the problem of 
what controls will do the job not only most effectively 
but also most economically. 

In the competitive field, the cost of a control 
may often mean the difference between profit and 
loss. On machines where first cost is not a deciding 
factor, the choice of controls may affect operating 
and maintenance costs. The question of repeat sales 
and reputation of the machine builder is at stake. 

By carefully considering all the economic factors 
or variables in electric controls the machine designer 
can effectively determine the best systems for a par- 
ticular application. This discussion will formulate an 
economic approach to the problem of choosing the 
proper control uu mponents consistent with the re- 
quirements of the job. No attempt will be made to 
rate one make of control vs. another but rather the 
analysis will determine how much or how little con- 
trol is actually needed. Cost comparisons, however, 
will help decide whether it is worthwhile to add that 
“other” control component or whether the point of 
diminishing returns has been reached. 

There are many cases where the application ob- 
viously determines the type of control and there 
isn’t any doubt concerning the ideal control. Never- 
theless, by formulating an organized economic an- 
alysis of each control problem, less is left to guess- 
work. 

In selecting electric controls, the machine designer 


". can the trend in design is toward more 
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actric Controls 


should consider the following basic economic factors 
which influence the proper choice. 


. First cost 

. Installation cost (mounting and wiring) 
. Operating cost 

Maintenance 

. Depreciation 

. Obsolescence. 


One wt 


The first cost usually appears to be the most 
tangible portion of the entire economic evaluation of 
the control on a particular machine. The designer, 
however, must not be misled into thinking that the 
least amount of control or the cheapest control is the 
most economical. Adding sufficient control to insure 
safety for the operator, to protect the motor and 
driven machine, to provide the necessary sequence in 
machine operation, and to reduce maintenance com- 
pensate readily for the extra expense that may be 
involved. 

Many times the machine designer is faced with 
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By J. C. Ponstingl 


Consulting and Application Engineer 
Westinghouse Electric Corp. 
Cleveland, Ohio 


the problem of how far to go in the application of 
electric controls. How much of the machine should 
be under automatic control and how much should be 
manual or under the command of the operator? It 
is conceivable that a designer could go to the extreme 
and end up with expensive or purposeless controls. 
Before a designer can intelligently decide what type 

of control to use, and how much, he must first con- 
sider the following points. 

. What is the function of the machine? 

. What type of operator will run the machine? 

. Is the machine general-purpose or specialized? 

. Is the machine competitive ? 

. What type of maintenance will be available? 





Fig. 1—By eliminating the need for calcu- 
lations by the machinist and by providing 
him with fingertip control of the machine, 
these convenient controls and indicating 
instruments are credited with effecting 
a substantial .saving in machine time 
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6. Is the machine for domestic or foreign use? 


What is the function of the machine? On a simple 
bench grinder, the function is obvious. An electric 
motor rotates the grinding wheel, requiring some type 
of control to start and stop the motor. On a simple 
bench lathe, the function may be to hold and rotate 
work in either direction while tools are brought in 
contact with the work to produce various cutting ac- 
tions. Obviously the controls must be capable of start- 
ing, stopping and reversing the direction of rotation of 
the drive motor. In some cases, the reversing opera- 
tion may be performed mechanically. Then, starting 
and stopping are the only electric control require- 
ments. As machine functions become more involved, 
addition control equipment is needed. In general, the 
functions—or requirements of the application—dictate 
the basic control. Even though the electric controls 


Fig. 4—Diagrams showing 
how an interlock contact 
for an indicating light cir- 


cuit may be 


of some machines may appear complex they can be 
reduced to a combination of relatively simple circuits, 

One basic circuit is shown in Fig. 2. It illustrates 
a standard nonreversing linestarter circuit for a 
three-phase squirrel-cage motor. The device M rep- 
resents a three-pole line contactor, and the device OL 
represents heaters in the thermal overload relay. 
Low-voltage protection is a term applied to this con- 
trol scheme because it prevents unexpected and un- 
supervised restarting of the motor which otherwise 
might injure the operator or damage the motor and 
driven load after the motor has been stopped because 
of low voltage or power failure. Such a scheme 
makes it necessary for the operator to press the start 
button to restart the motor regardless of whether the 
motor has been stopped by voltage failure, operation 
of the stop button, or operation of the overload relay. 

The pushbuttons are both of the momentary-contact 
spring-return type, one normally-open and one norm- 
ally-closed. When the start button is depressed, the 
coil of contactor M is energized closing the M contacts 
to energize the motor. The auxiliary or interlock con- 
tact M, closes, completing a circuit around the start 
button so that when this button is released, the coil 
M will remain energized. 

When the “stop” button is depressed, the coil is de- 
energized and the ovening of the auxiliary contact 
places the circuit back in the normal off position. In 
the event of power failure, the dropping out of the 
contactor M also opens the auxiliary contact M, and 
it will be necessary to depress the start pushbutton 
to resume operation upon return of power. If a 
particular machine has two 3-phase motors that must 
be started and stopped independently, then possibly 


Fig. 5—Circuits indicate 
three linestarters can be 
placed with a single li 


eliminated and multiple overload 
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cuits, reconnecting a 
pilot contact elimin- 


two such linestarters may be required. 

What type of operator will run the machine? On 
simple applications involving on-off switches, the 
question may be hinged only on the physica] fatigue 
connected with the operation of the switch. If the 
switch is operated frequently and by women opera- 
tors, an easy-operating, handle-type may be the an- 
swer. Such a switch will be more expensive than the 
simplest of the on-off types. Also, a pushbutton 
and linestarter may be used. Referring to Fig. 1 the 
overload relays insure against the operator overload- 
ing the motor beyond the capacity or horsepower 
rating of the machine. 

Programming controls may be built into the machine 
where unskilled operators are employed. When 
several operators with different operating techniques 
may be using the machine, the human element may 
be sufficient to produce an undesirable variance in 
product tolerance. As an example, on a simple re- 
sistance spot welding machine, one operator might 
energize the spot welder too long and produce burned 
spots while the next operator may use too short a 
weld time and produce weak welds. 

If a particular machine such as a bench lathe is 
operated by a highly skilled operator, starting, stop- 
ping, reversing, positioning, etc., can be handled at 
the discretion of the operator. Perhaps there would 
be no necessity for overload protection on the drive 
motor, since the operator could be aware of the cap- 
abilities and limitations of the machine. 

Tools in laboratories or home workshops invariably 
have simple controls without overload protective 
equipment simply because it is assumed that the oper- 
ator will be considerate of the equipment. In general, 








Fig. 7—For aC circuits, a high-reactance 
transformer or a rectifier may be em- 
ployed to eliminate the need for a relay, 





the more people using a machine, the more automatic 
the controls must be. 

Usually on production machines, it is more desir- 
able to use automatic controls rather than rely on 
the discretion of the operator especially where it will 
affect the tolerances of the product. For example, 
limit switches may be utilized for determining travel 
and cutting distances or timers may be employed 
for controlling heating and other cyclic operations. 
It should be kept in mind that mechanical limit con- 
trols and timers may at times be more economical 
than their electric counterparts. 

On a planer drive, for example, electric limit 
switches are used most effectively since the table 
motion is controlled by an electric motor and con- 
sequently the forward-reverse-stop intelligence to the 
motor is best transmitted through limit switch con- 
tacts. 

Where the power requirements are small as on a 
small grinder, mechanical-dog tripping limits are 
used to actuate the reversing motion of the grinder 
table. The type of drive usually dictates whether the 
limits should be mechanical or electrical. It is always 
desirable to make the system as simple as possible, 
consistent with dependable operation. 

Is the machine general-purpose or specialized? On 
a special resistance-welding machine, the timer range 
may be limited to the particular job being performed. 
In this case, the type of timer control will certainly 
be less expensive than that for a versatile welder 
needing a multitude of timer ranges as well as con- 
trol functions for weld time, forge time, temper -time, 
etc. 

A special cut-off machine might require only a 


Fig. 8—Diagrams showing 
how a relay can be elimin- 
ated by using a double- 
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Table 3—Comparative Costs of Enclosures 





Rela- 


NEMA tive 
Enclosure Description Features Cost 
(%) 





Open-Panel No enclosure No protection 


Type I General-purpose Conventional indoor ap- 
plications 


Semidust-tight Cover gasket added to 
Type I enclosure 


Type IA 


Types III Watertight Protection against ex- 
& Iv treme moisture conditions 
both indoor and outdoor 


Completely gasketed to 
exclude dust 


Type V Dust-tight 


Type VII Class I Explosionproof against 
Group D* vapors 


Class II Explosionproof against 
Group G* dust 


Machine JICt 


Type IX 


Mounting feet, gasketed 
door and elimination of 
knockouts to exclude 
coolants and lubricants 


Type XII 





* National Electric Code designations for hazardous locations. 
+ Joint Industry Conference designation for automotive pro- 
duction machines. 





nonreversing linestarter for the drive motor. On the 
other hand, a versatile bench lathe would certainly 
need a reversing linestarter to permit spindle rota- 
tion in either direction. 

Is the Machine Competitive? The cost of controls 
may adversely affect the selling price of the com- 
plete machine. Nevertheless, a machine designer can- 
not afford to skimp on control quality below the re- 
quirements of the application. On the other hand, an 
expensive electronic control system would not be used 
if competition satisfactorily uses standard and inexpen- 
sive control equipment. Additional control components 
or more refined control would only be used to present 
“plus” features in the product. 

If the control requirements are fairly simple, say 
requiring a linestarter or switch, there is little op- 
portunity to cut corners in the cost. Where a multiple 
number of components are being used, however, cer- 
tain dexterity in circuit design will assist in reducing 
the number of contactors, relays, and interlocks. For 
example, in the simple application of an indicating 
light as shown in Fig. 3, the cost of an interlock con- 
tact can be eliminated by connecting the indicating 
light in parallel with the magnet coil. Certain dis- 
cretion must be used in this type of application. It 
can be seen that in the case of a large de contactor 
coil, the voltage surge at the time the coil is de- 
energized might burn out the indicating lamp. No 
trouble in this respect is experienced on small contac- 
tors such as sizes 1 and 2. 

In Fig. 4 is another system which can be employed 
to have visual indication when the contactor is de- 
energized without employing an extra normally-closed 
interlock contact. In using this scheme, it should 
be remembered that the current consumption of the 
indicating lamp must be much lower than the drop-out 
current of the contactor or relay coil being used in the 
circuit, otherwise the contactor or relay may either not 
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drop out or overheat in the open position. A low- 
wattage lamp such as a neon lamp works satisfac- 
torily. 

If a group of motors as shown in Fig. 5 is to be 
controlled together then a savings from 10 to 25 per 
cent can be realized if they are grouped to use a 
linestarter with multiple overload relays. In compar- 
ing a linestarter with overload relays, vs. a line con- 
tactor and thermal protection built on the motor, 
there is practically no first-cost differential. On 
polyphase-jntegral horsepower motors, however, some 
savings may be realized in that no control wires from 
the motor to the line contactor are required on the 
linestarter with overload relays. In addition, there 
may be some disadvantage to the long reset time 
when the motor has built-in thermal protection. From 
all indications the linestarter with overload relays is 
more economical. 

When a control includes a large number of relays, 
it is often profitable to scrutinize the circuit in an 
attempt to make one relay do the job of two or to 
eliminate unnecessary operations. 

In many circuits a normally-open contact on a pilot 
device (e.g., thermostat) must be used to de-energize 
a holding circuit. The interrupting capacity of the 
pilot contacts may be insufficient to interrupt the 
current of the circuit to be de-energized. Usually the 
closing-current capacity of a contact is greater than 
the interrupting capacity of a contact. An additional 
relay must then be introduced to provide a normally- 
closed contact, capable of de-energizing the holding 
circuit. Referring to Fig. 6 Relay LV is energized by 
the pilot contact to de-energize the CR relay in the 
holding circuit. By simply connecting the pilot contact 
to short out the CR relay coil, the LV relay is elimi- 
nated. A ballast resistor must be added to limit the 
short-circuit current. Since part of the voltage drop 
is normally through the ballast resistor, a lower volt- 
age CR coil must be used. This scheme works well for 
de circuits. 

On ac circuits, the ballast resistor may prevent the 
relay from picking up (the pickup current of an 
ac relay is usually higher than the hold-in current) 
therefore, it may be necessary to use a scheme as 
shown in Fig. 7. In Fig. 7a a high-reactance trans- 
former is used to limit the short-circuit current. Fig. 
7b shows an alternative using a rectified ac circuit. 

In an attempt to “stretch” the number of contacts, 
the technique of using a relay with a double-winding 
coil may be used. Referring to Fig. 8, if pilot contacts 
A and B are available where contact A must energize 
relay 1 and relay 2 and contact B must energize only 
relay 2, relay CR may be eliminated by using a two- 
winding coil on relay 2. 

What type of maintenance will be available? On 
machines for small job shops, farms, etc., a simple 
sturdy control, (e.g., safety switch) is preferred to 
complicated magnetic controls. The owner or opera- 
tor must be able to understand and service his con- 
trols. Also, in certain sections of steel mills the oper - 
ators must be able to make adjustments while 
wearing gloves. Fine delicate controls may suffer 
under the rough treatment. 

In large plants supporting highly skilled maintenance 
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crews, more complicated controls are acceptable. Na- 
turally, machine tools used on high-production jobs 
and operated by a large crew of semi-skilled oper- 
ators, must be under a systematic control setup. 
Having one skilled worker maintain a group of auto- 
matic machines operated by less skilled operators is 
less expensive than having a group of skilled oper- 
ators on less automatic machines. 

In many spread-out plants it is desirable to group 
the controls for all machines in a centralized location 
to facilitate maintenance, Fig 9. Factory-assembled 
controls are 110 to 125 per cent the cost of equivalent 
individual controls depending on the complexity of 
interlocking and sequencing between controls. Many 
cases have shown this small increase in cost is justi- 
fied. 

Is the machine for domestic or foreign use? Vital 
factors associated with this problem involve 

1. Power supply—dc voltage or ac frequency and 
voltage 

2. Safety standards 

3. Electrical codes—JIC, AIEE, NEMA, etc. 

If a standard machine is expected to be used in 
various localities where different ac power supplies 
exist, the addition of dual-voltage coils or control 
transformers with multivoltage primary taps permits 
versatility of installation without resorting to coil 
changing for different localities. In this way a ma- 
chine designer can make one style of control versatile 
enough so that his machine can be shipped to various 
places and fit the requirements of those localities. 
Such standardization of control means a saving to the 
machine builder. 

A guide to the minimum standards for electric con- 


Photo, Courtesy National Acme Co. 
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trol is provided by such rules as the National Electric 
Code, NEMA and AIEE. These rules were prepared in 
order to protect wiring and apparatus against short- 
circuits, to protect operators, to reduce fire hazards 
to a minimum, to insure uniformity of practice, and 
to provide a minimum standard for electrical installa- 
tion requirements. 

There may be instances when close observance of 
the codes and other rules is not mandatory but, in 
most cases, they must be followed. It should be un- 
derstood that although the codes provide an excel- 
lent basis for determining minimum requirements, 
they do not always establish the most desirable prac- 
tice. An installation should always fulfill the mini- 
mum requirements of the codes. Some conditions, 
however, may demand controls superior to code re- 
quirements. 

Once a decision has been reached as to how much 
control is to be used on the machine, a familiarity 
with control devices and systems will simplify an in- 

















Fig. 9—Above—Compact mounting 
of all controls for an automatic ma- 
chine. Controls of this type, mounted 
and wired in the cabinet may be 
more economical than mounting 
the controls on the machine 


Fig. eo cE example 
of a machine using both hydraulic 
and electric controls. The main 
bench-assembled electric controls 
are conveniently mounted on the 
right for easy inspection and 
maintenance. Operator controls 
are mounted at strategic points 
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telligent selection of components and circuits. In 
general, it is more economical to use standard pack- 
age type controls if possible. For this reason, a 
catalog knowledge of the available types of basic 
controls is desirable. TABLE 1 shows a comparative 
cost chart for 3-phase full-voltage motor starters and 
TABLE 2 shows a similar chart for reduced-voltage 
motor starters. 

In many cases installation costs such as mounting 
and wiring of controls may run higher than the price 
of the controls themselves. In the event a machine 
requires a grouped control to perform many func- 
tions, it is desirable to have a special control panel 
constructed where the component relays and contacts 
are factory mounted and wired. Controls, bench-as- 
sembled on a panel, usually require less time and 
labor than components mounted and wired on the 
machine, Fig. 10. Many machine designers overlook 
labor and overhead costs when comparing the cost of 
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Fig. 11—Above—Two collector rails or trol- 
leys are eliminated by using voltage-sensitive 
relays and a _ voltage-divider resistor 


Fig. 12 — Below — Alternative method of 
eliminating a collector rail by using recti- 
fiers and a polarity-reversal control circuit 
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Photo, Courtesy Foote-Burt Co. 





component control parts vs. factory-assembled con- 
trols. 

Many times, however, it is necessary to mount the 
various control components separately on the ma- 
chine rather than to group them on a panel. Where 
space is at a premium, such as in battery trucks or 
portable machines, individual components can be 


tucked away in various locations. In the process of 
saving space, however, wiring and installation costs 
may increase as much as four times. The use of wir- 
ing harnesses should not be overlooked in the con- 
struction of duplicate controls. 

On complicated controls such as those used on au- 
tomatic machines or processing lines where field ad- 
justments and changes may be anticipated, it is often 
economical to supply 10 to 20 per cent spare ter- 
minals as well as extra relays on the control panels. 
If they are needed they are available, if not, they are 
valuable as spare parts. 

In de control circuits, the use of voltage-sensitive 
relays or polarized relays sometimes eliminates con- 
siderable wiring cost. This factor may be involved 
where control signals originating at one point must 
be transmitted to a remote moving device employing 
collector rails. If the additional wiring cost or the 
collector rail is more expensive than relays required, 
then schemes such as shown in Fig. 11 may be desir- 
able. Here relays having different pickup voltages 
are used. By means of a rheostat more or less volt- 
age is transmitted to the control panel. The corre- 
sponding voltage relay responds. As shown in the 
“before” sketch the selector switch is turned from 
position 1 to 2 to 3 to apply voltage to the corre 
sponding relay coil. These coils all have the same 
voltage pickup and dropout. 

In the “after” sketch, when the selector switch 1s 
moved to position 1, the maximum voltage is applied 
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Fig. 13—Left—Multi- 
ple-spindle automatic 
machine with auto- 
matic controls and 
a operator’s pan- 
el. Indicating lights 
and pushbuttons pro- 
vide convenient means 
for manual operation, 
the lights indicating 
sequence of operations 
and = assisting = in 
trouble shooting 


Fig. 14—Right—Master 
switches and all adjust- 
ing controls are mount- 
ed as an integral . part 
of the machine. The 
complete control is ac- 
cessible by removing a 
side plateonthe machine 


to the 3 relays. Relay 1 has a coil that picks up at 
that voltage value. At that instant the normally- 
closed contact 1 opens to prevent the energization of 
relays 2 and 3. When the selector switch is turned 
to position 2, a reduced voltage is applied to the three 
relays. Relay 1, picked up on the top voltage, does 
not hold-in on the voltage received from tap 2. Relay 
1 therefore drops out and relay 2 is energized. At 
that same instant the normally closed contact on relay 
2 opens to prevent relay 3 from picking up. When 
the selector switch is turned to point 3, a still lower 
voltage is applied to the three relays. This voltage 
— to pick up relay 3 but not to hold in relay 

or 1, 

It can be seen that two connections from the se- 
lector switch to the relays have been eliminated and 
that, in so doing, the relays must all have progres- 
sively lower voltage pickups and dropouts to provide 
the required voltage selectivity. Various other sim- 
ilar systems can be employed, achieving the same 
savings in conductors. 

Fig. 12 shows a similar technique where relays are 
polarized by means of dry-type rectifiers. Reversing 
the polarity causes the opposite relay to pick-up. 

Placement of apparatus sometimes determines the 
type of control to use. Many times a relocation of 
the control where the type of enclosure is the decid- 
ing factor can mean a saving. TABLE 3 shows a com- 
parison of relative enclosure costs. In an explosive- 
atmosphere application, it may be economically de- 
sirable to mount the control remotely and use gen- 
eral-purpose control enclosures in lieu of explosion- 
Proof enclosures. 

Operating costs sometimes appear more real to the 
machine user than to the machine builder. Never- 
theless, reputation and repeat sales hinge on the de- 
signer’s ability to recognize the user’s operating costs. 
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Photo, Courtesy Warner & Swasey Co. 


Convenient location and proper controls assist in 
providing better working conditions for the operator. 
Careful selection of adjustment features included in 
the control may save the operator’s time. Speed con- 
trols and timer adjustments located at the operator’s 
stand mean less moving around. Fig. 13 shows a 
separate control panel housing all the important con- 
trols and adjustments that might require attention 
while the machine is in operation. If a timing period 
may need to be changed during machine operation, 
the designer certainly should not use a timer that in- 
volves taking the control apart to change a set of 
gears. 
A designer could mount all the control equipment 
in the base of a machine and thus save the cost of a 
control cabinet or enclosure, Fig. 14. In general, op- 
erating costs are minimized if 
1. Master controls are conveniently located 
2. Control adjustments are accessible and convenient 
to set, Fig. 15 

3. Means are provided to quickly change from auto- 
matic to manual control. This applies mostly on 
high-production machines where emergency man- 
ual operation would keep production rolling. 


In selecting controls, the problem of maintenance 
must never be overlooked. The machine builder may 
save money on a particular control device and pass 
the savings on to the user but, if the user finds that 
maintenance costs many times the original savings 
effected, obviously there is no advantage. 

It would be ideal to employ controls that require 
no maintenance. Many devices such as dry-type rec- 
tifiers, transformers, etc., may appear to require no 
attention. However, maintenance procedures such as 
blowing off dust to prevent overheating of parts are 
necessary. 

Items to look for when designing to reduce mainte- 


117 





























































































nance costs include the following considerations: 
1. 





Use controls with operating life consistent with 
the application. Obviously a device good for 10 
million operations is not necessary if the device 
only operates once a month 


. Pick components with contact coils and other 


parts that can be readily and conveniently in- 
spected and replaced 


. Design panel layouts so that troubles can be quick- 


ly located and repaired. Sometimes the additions 
of indicating lights to show what devices are op- 
erating or not operating aid in locating troubles 


. If possible, standardize on the components on a 


control panel. Using all the same type of relays, 
etc., reduces the number of different types of 
components with which the maintenance man must 
become familiar 


. Use the minimum number of components consist- 


ent with good practice. In other words it is better 
to use additional interlocks on the contactor 
rather than an extra relay. On size 1 to 3 con- 
tactors it is less expencive to use interlocks on 
the contactor rather than auxiliary relays. On 
size 4 contactors and larger it is less expensive 
to use the contactor and an auxiliary relay. It 
should be remembered that four auxiliary contacts 


Fig. 15 — Controls, pushbuttons and 
limit switches are mounted conveniently 
on this Cleveland open side planer 


Photo, Courtesy The Cleveland Planer 














are usually the limit on most contactors 

6. On duplicate machines, mount the control com- 
ponents in the same relative position on the panels 

7. If possible, use plug-in type components where it 
is known that the component life is questionable 
or the device is delicate. * 


Depreciation of control ties in closely with mainte- 
nance. Wearable parts such as contacts, etc., are 
recognized as requiring replacement before other 
parts of the control. In general, if the cost of the 
control relative to the machine is high, then the de- 
preciation rate should approach that of the machine. 

Obsolescence usually is not involved in machine ap- 
plications because controls are designed more from 
the functional rather than the style or appearance 
point of view. Controls are designed to perform a 
certain job and, being usually hidden or mounted in 
enclosures, do not detract from any appearance ef- 
fect of the complete machine. Most control com- 
ponents are designed to have a long life and styling 
is not their basic requirement. 

On some machines, however, outward-appearances 
and styling must change every few years to keep up- 
to-date. For instance, on home workshop and port- 
able tools it is desirable to enclose as much of the 
control as possible. Knobs and projecting handles 
should be detachable so that these items can be re- 
styled without altering the rest of the control. 

Machines involving many automatic functions may 
employ hydraulic, pneumatic, electric motor, or sole- 
noid actuators. If hydraulic, the controls may be 
through limit switches, electric solenoids or valve 
limit switches. The choice may then hinge on 
whether it is more expedient to convey the intelli- 
gence via electric conductors or piping. The tech- 
nique of knowing when to convert from electrical to 
mechanical or hydraulic or vice versa is necessary to 
develop a good working combination. Sometimes a 
combination as on the machine shown in Fig. 10 
may be used. 

With the advancements in all fields, a designer who 
has equipped his entire machine with hydraulic con- 
trol valves, piping and actuators may save a consid- 
erable portion of his control costs by simply replac- 
ing the control valves and extensive piping to the 
actuator with a compact electric control switch and 
wiring to an electric solenoid at the hydraulic actua- 
tor. It may be possible to group the entire power 
mechanism and eliminate all other control piping 1” 
this fashion. The general rule is to use the simplest 
combination of units involving parts that require the 
least amount of adjustment, maintenance and repiace- 
ment. 

No doubt there are many other “tricks of the 
trade” in arriving at the most economical control. 
Some unique circuits have been or are being designed 
which become exclusive with a particular builder. 
Sometimes at first glance the layout of a control 
looks like the best buy. Looking at it from the OP 
eration and maintenance point of view may ring 
out some undesirable features that could be eliminat- 
ed readily. In general there is no substitute for a 
systematic and complete overall analysis of a co” 
trol problem. 
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SCANNING the Field|For 


Inside-out accessibility of the television camera shown be- 
low facilitates maintenance by making all components easy to service. 
This “exploding” type of construction of RCA’s new image orthicon 
studio or field camera employs subassembly construction of focus and 
alignment coils, yoke, and slide mount with plug-in electrical connec- 
tions. The camera also includes provision for a filter disk back of 
the turret, a plug-in blower assembly which is removable from the 
bottom of the camera, and a ball-bearing drawer-slide mount for the 
coil assembly. All electrical connections to the camera are made 
through a single cable and plug. Controls for the circuits are on the 
rear of the camera in two rows, protected by two hinged covers. 
Styled in two-tone umber gray wrinkle finish with chrome trim, the 
camera weighs about 110 pounds and is approximately 22 inches long. 
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Minimizing effects of friction and intertia through the use 
of electronic sensing elements and lightweight parts, the wind- 
direction and speed measuring unit shown above is capable of 
accurate recordings at very low thresholds. Designed by Beckman 
& Whitley Inc. for use in light winds to study smog conditions, 
agricultural pollination, flood forecasting, etc., the requirements 
of the system are low stall point, high accuracy, portability and 
field reliability. The anemometer unit shown in the right half of 
the sectional drawing, right, has a linear response from less than 
one mile per hour to 30 miles per hour. 

Output signal for the anemometer is derived from a photo- 
tube mounted within the lower part of the rotary shaft or tube. 
A small pilot lamp outside the tube provides constant light which 
strikes the phototube once each revolution when a single hole in 
the tube reaches alignment between the lamp and phototube. Thus 
the only drag present is that of the precision ball bearings support- 
ing the lightweight rotor with plastic cups. 

The wind-direction unit shown at the left in both the photo- 
graph and drawing is of similar construction except that a low- 
torque 250-ohm potentiometer is used to control a de signal rep- 
resenting wind direction. Signals from both units are transmitted 
by cable to a translator unit. Power for the entire system is de- 
rived from batteries in the lower portion of this unit. To calibrate 



























































RQ 25. 





































the unit, an indicating instrument pro- 
vides the necessary battery voltage data. 
Wind data are transcribed on two spring- 
driven recording milliammeters. 

To give high resolution to the record- 
ed data, a keep-alive output circuit is 
included in the translator unit. This 
feeds a square wave of low voltage 
to the pens, overcoming pen-to-paper 
friction and inertia and making the pens 
more responsive to the applied signals. 


Automatic printing of 
transmitted data at rates as 
high as 10,000 characters per 
second may soon become an 
eventuality through combining 
the Charactron cathode-ray tube 
with the Xerography process of 
dry printing developed by the 
Haloid Co. Shown at left is 4 
schematic diagram for such 4 
process developed at the Con- 
solidated Vultee Aircraft Corp. 
by J. T. McNaney, inventor of 
the Charactron electronic tube. 
By recording the images on 
the cathode-ray tube, the print- 
ing would be done directly and 
continuously on newsprint, mul- 
tilith or any other desired me 
dium without using film or other 
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intermediary chemical process- 
ing. 

This unique design of cathode- 
ray tube employs a matrix con- 
taining character-shaped open- 
ings located between the elec- 
tron gun and the fluorescent 
screen at the viewing end of the 
tube. A stream of electrons, se- 
lectively directed through the 
matrix openings, produces a shaped beam that pro- 
vides a presentation of characters on the screen of 
the tube. An electrostatic deflection system is utilized 
for the character selection of the matrix, and either 
electrostatic or electromagnetic deflection is used for 
placing the images on the viewing screen. In this 


Precision measurements of pressures within 
0.0005-inch of mercury are obtainable with the elec- 
tronic manometer illustrated schematically, below. 
This system utilizes high-frequency mutual-induc- 
tance probes to sense the height of mercury in the 
columns without touching it. Since no float or elec- 
trical contact is required, disturbance of the mercury 
surface is minimized and accuracy of reading is in- 
creased. The new technique was developed by M. L. 
Greenough and W. E. Williams of the National Bureau 
of Standards to meet special pressure-measurement 
requirements. 

Above the mercury surface in each column is 
mounted a mutual-inductance probe consisting of a 
primary and a secondary coil as shown in the sketch 
below. When the primary coil is supplied with con- 
stant radio-frequency current, the voltage induced 
in the secondary varies with the mutual inductance 
or coupling between the two coils. This inductance 
varies with the proximity of the mercury surface; 
the closer the mercury surface is to the probe, the 
greater is its shielding effect and the less the output 


manner, the proper sequence of applied deflection 
voltages selects and positions the matrix characters 
on the screen. 

These characters are projected on an electron-sen- 
sitive printing cylinder. Powder for the printing proc- 
ess is sprinkled on the cylinder and is held only on 
the sensitized portions corresponding to the image 
projected from the tube. This serves to print on the 
paper which is fed from a roll to contact the cylinder. 
The printed paper is then cut and fed into a receiving 
bin as illustrated in the sketch for collecting the 
sheets in sequence or for removal by an operator. 

This reproducing equipment, referred to as a 
Charactron high-speed printer, has a printing speed 
of approximately 20 inches of paper per second and 
will be useful for voluminous recording at high speed. 


voltage. Thus, this voltage becomes an index of 
probe-to-mercury distance and can be used to indicate 
this distance with high precision. 

Connected to each probe is a zero-center microam- 
meter calibrated to indicate variations in the height- 
difference of the two columns. When these meters 
read zero, the probe-to-mercury distances in the col- 
umns are identical and the differences in the probe 
heights is equal to the difference in mercury heights. 
With this form of null indication, the mercury columns 
may be reset accurately to the same differential 
height, assuring reproducible pressures. Since the 
differential height meters have a measurement range 
of only 0.04-inch in the present arrangement, indi- 
vidual-height meters with a range of 0.3-inch are 
provided to facilitate adjustments of the columns. 

Primaries of the two probes are excited by a 480- 
kilocycle amplitude-regulated oscillator. A vibrating 
relay compares the outputs of the pickup secondaries 
by switching first to one and then to the other. The 
difference in output is amplified, rectified and applied 
to differential-height meters. 
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EVELOPMENT of better heat-resistant alloys, 
D capable of working at the high temperatures 

of the modern jet engine, has advanced rapidly 
in recent years, but this advance is being threatened 
by an insufficient supply of such metals as cobalt, 
columbium, tungsten, nickel, and chromium. Conse- 
quently, major research now is being directed toward 
conservation rather than increased use of these 
metals. Of major importance to this conservation 
program are ceramics, which promise to not only 
extend the service life of currently used heat-resist- 
ant alloys but also allow substitution of alloys with 
less critical material content. 

Development of Coatings: Following extensive de- 
velopment work by the Bureau of Standards and 
the University of Illinois, interest of the Air Force 
in ceramic coatings prompted initiation of a Solar- 
sponsored investigation and development program 
directed toward the protection of aircraft exhaust 
systems. The advent of the turbojet engine, with its 
requirement for still greater quantities of critical ma- 
terials, opened a new field—the protection of “hot” 
parts of jet engines. This research has culminated in 
the Solaramic Process, a proprietary development 
which provides engine designers with a new and 
unique series of ceramic coatings, capable of enhanc- 
ing metal life by reducing oxidation and intergranular 
corrosion and by stabilizing metal surfaces so they 
can operate for greatly extended periods at high tem- 
peratures. 

The first successful Solar developed coatings, cap- 
able of withstanding temperatures of 1600 F, were 
applied to mild steel jet engine combustion chamber 
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liners late in 1947. The first liners were fabricated 
of SAE 1010, and were Solaramic processed with 
some little difficulty, as at that time no coating pro- 
duction facilities were available. Tests on these liners 
indicated that the coating was satisfactory. How- 
ever, the 1010 lacked sufficient strength at the oper- 
ating temperatures and failed by collapsing after 12 
hours of accelerated engine testing. One of these 
liners is shown in Fig. 1. 


With a reduction of critical alloys still in mind, 
Solaramic coated liners made of SAE 4130 were next 
tested. These parts successfully completed over 170 
hours of accelerated engine tests, and, although hot 
spots caused warping in several places as seen in 
Fig. 2, the engine manufacturer reported that the 
protected liners would be satisfactory for emergency 
use. Although the coated 4130 liners appeared pro- 
mising, they did deteriorate slightly, and it was de- 
cided to develop coatings for AISI type 321 stainless 
steel. This alloy, if it could be used, would still con- 
serve strategic materials relative to the Incone! and 
type 310 stainless of which the liners were eins 
made. 

Successful coatings for type 321 stainless were 
developed, and numerous engine tests showed that the 
protected liners of 321 material would be a satisfac: 
tory replacement. A coated type 321 liner, Fg. » 
has logged 580 hours of actual operation on an ¢l 
gine. The use of this alloy, containing 18 per cent 
chromium and 8 per cent nickel as compared with 
Inconel’s 17 per cent chromium and 80 per cent nickel, 
provides impressive savings of critical nickel. 
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For a clearer understanding of the possible savings, 
a comparison of the percentages of the critical ele- 
ments contained in several well known high tempera- 
ture alloys is: 


Alloy Cr Ni 
19-9DL ; ‘ . 19 9 
N-155_. 20 20 
Inconel 17 80 
Type 310 stainless 25 20 
L-605 50 20 10 
Type 321 stainless ak: 18 8 


Solaramic processed parts fabricated of type 321 
have been used in a number of cases to replace those 
normally fabricated of the other listed alloys. 

Advantages of Ceramic Coatings: A satisfactory 
coating offers a number of advantages. It protects 
the base metals against the corrosion and oxidation 
attack of combustion products at high temperatures. 
It provides a smooth, vitreous surface which offers 
&@ minimum resistance to the flow of gases, thus de- 
creasing friction losses and reducing carbon and other 
combustion product accumulations. It prolongs the 
fatigue life of the base metal. 

Although thin ceramic coatings in general do not 
provide appreciable insulation, by adjusting emis- 
sivity it appears possible to affect materially the heat 
flow through the sheet metal parts. For example, 
a sheet metal part with a low emissivity coating 
on the inside tends to reflect the heat away, while 
& part with a high emissivity coating on the outside 
tends to radiate the heat which passes into the metal. 

A satisfactory coating increases fatigue strength 
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Fig. 2—Above—Ceramic coated chrome- 
moly steel (SAE 4130) combustion cham- 
ber liner gave 170 hours service and 
was accepted as an emergency sub- 
stitute for standard Inconel liners 


Fig. 3 — Right — Solaramic Pro- 
cessed liner of AISI type 321 stain- 
less steel successfully withstood 
580 hours of engine operation, and 
it is considered a desirable sub- 
stitute for the uncoated Inconel 


by eliminating stress raisers. This is particularly 
true at high temperatures with vitreous ceramic coat- 
ings. The coat tends to reduce the magnitude of tem- 
perature gradients arising from hot spots. This 
phenomenon, combined with a reduction of corrosion 
and oxidation, reduces the warping and cracking of 
parts subjected to high temperatures, Fig. 4. 

The coating increases the service life under high 
temperatures to a marked degree as indicated in Fig. 
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Fig. 4—Two cylinders of 321 stainless cyclically 
heated for 15 minutes at 1900 F, then cooled in 
air for 15 minutes, over a 40-hour period. Effects 
of “hot spots” on coated tube, right, is nil, while 
uncoated tube, left, has deteriorated badly 


5, which shows the results of laboratory oxidation 
tests. It will be noted that the coated 321 displays 
no measureable effects, the uncoated Inconel picked up 
weight slightly from oxidation, and the uncoated type 
321 lost almost 18 per cent of its initial weight in 
oxides. The excellent oxidation resistance of the coat- 
ing is strikmgly illustrated in Fig. 6. 

The most important advantage of a ceramic coat- 
ing in view of the present shortage of strategic met- 
als is that it allows the substitution of alloys such 
as type 321 stainless steel for Inconel, N-155, 19-9DL, 
and L-605. However, the substitution of ceramic 
coated 18-8 steels for higher strength alloys must be 
made with care. The strength factor at operating 
temperature is the most important consideration and 
may be used to determine if a coated low-alloy steel 
will provide satisfactory service. An example of 
this successful substitution is shown in Fig. 7, a 
Solaramic processed type 421 turbohood, a part 
originally made of N-155. This hood now has over 
400 hours of engine operation test without deteriora- 
tion, clearly indicating that the 321 has sufficient 
strength. 

At the present time practically all high-temperature 
ceramic coatings are being applied to aircraft parts 
such as combustion chamber liners, transition liners, 
nozzle boxes, turbohoods, and jet tailcones. How- 
ever, a number of commercial applications appear 
feasible, including protection for steam turbine parts, 
gas heater reflectors, pipe lines carrying high pres- 
sure steam or corrosive fluids, acid tanks, and the 
like. 

Design for Coating: The ceramist has encountered 
many difficulties in applying his coatings because 
the design engineer has not recognized the advantages 
of such protection and has failed to incorporate a 
coating in his original plans. This is particularly 
true where close tolerances are demanded. For ex- 
ample, in turbine rotor buckets the cold nonoperating 
clearance of as much as 0.020-inch between the blade 
tip and outer ring decreases to approximately 0.005- 
inch when the unit is in operation and the blades 
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Fig. 5—Above—Comparative oxidation rates 
coated and chacaae® canes: es tested at 


1700 F, cooled and weighed at 15- intervals 


Fig. 6—Below—Both screens, 302 stain- 
less steel, were heated at 1600 F for 10 hours. 
‘Uncoated screen, right, has oxidized badly 


Fig. 7—Below—This turbohood, type 321 stainless 
with a Solaramic coating, has logged over 400 
hours of operation on an R3350 engine with n0 
evidence of deterioration. This previously 
had been fabricated of uncoa N-155 alloy 
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expand under the influence of centrifugal force and 
high temperature. Although the coating as applied 
is seldom over 0.002-inch in thickness, this fact must 
be taken into consideration in designing for close 
running clearances, slip fits, and similar conditions. 
Physical Characteristics of Coatings: Although this 
new high-temperature ceramic art has many unique 
features, it has descended from the porcelain enamel- 
ing trades and a number of standard methods have 
been adapted from the parent industry. In general, 
the better properties of enamels and porcelains are 
those required of high-temperature ceramics. The 
coating should be thin, refractory, and adherent 
enough to withstand the operating and handling con- 
ditions to which it will be subjected. For low-alloy 
applications, it should bond properly to mill-run ma- 
terials, rather than necessitate the use of premium- 
grade steels such as normally are used in porcelain 
enameling. It should be capable of covering minor 
imperfections and scale inclusions, always present 
after the processing cycle. 
ialess Firing and firing temperatures are of extreme im- 





Aye portance. The coating should be versatile enough to 
ously fire on a class of alloys, rather than a specifically de- 


alloy signated alloy. For example, a coating designed for 
type 321 stainless should give acceptable results on 
all the AISI 300 and 400 series stainless steels and 
the superalloys. It must have a broad firing temper- 
ature range, for use on standard subassemblies of 
various metal gages and extreme complexity of shape. 

It is important that the coating be capable of with- 
Standing temperatures higher than those required for 
the firing-on process. Since many aircraft parts must 
Maintain close tolerances, it is necessary that warp- 
age be kept at a minimum. Low temperatures mean 
less warpage; therefore it should be possible for the 
Coating to be burned-on at as low a temperature as 
Possible. Despite low-temperature firing, however, it 
is mandatory that the. coating withstand tempera- 
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Fig. 8—Actual coating procedures: right, man is spraying an exhaust mani- 
fold section with Solaramic slip; left, the sprayed sections are being placed 
in a 200 F infra red drying booth; background, coated turbosupercharger 
nozzle boxes are coming out of the firing oven, ready for final machining 


tures to be encountered in actual operation. 

Another obviously necessary property is that the 
coating should not reboil, spall, or fishscale under 
any conditions likely to be met in operation. It should 
also have high mechanical and thermal shock resist- 
ance and excellent adherence so it will not peel off 
under operating conditions where vibration, high 
thermal stresses, and exaggerated thermal shock con- 
ditions are encountered. A final requirement is that 
the coating should have no deleterious effects on the 
base metal. That is, it should not attack the base 
metal by intergranular corrosion or by pitting the 
metal at the metal-coating interface. 

Borrowing from the experience of the porcelain 
enameler, it was found that the ceramic slip should 
not contain excessive di-valent or tri-valent soluble 
ions, as these have a strong flocculating effect which 
makes necessary the addition of large amounts of 
pyro (sodium pyrophosphate) or citric acid, thus caus- 
ing a rapid deterioration. Too, the slip must be work- 
able and should not age excessively on standing. 

Components of the frit must be insoluble, it was 
discovered, as a soluble frit produced large crystals 
which make dipping and spraying extremely difficult 
unless a frequent screening procedure is adopted. 

Processing of Coatings: With this evaluation of 
the properties required of a specific coating, it is 
possible to proceed with the steps of developing the 
slip and firing it on the part. 

Chemical ingredients are weighed in the. proper 
proportions and thoroughly mixed dry, preferably 
in a “V” type machine, although the dry cone mixer 
is used to some extent. This mix is smelted at a tem- 
perature of from 1500 F to 2800 F, depending on the 
constituents, until quiescent. The molten glass then 
is poured into a cold water tank (the fritting opera- 
tion), thus causing the mass to fracture such that it 
can be milled easily to the required fineness. 

This frit is now pulverized to a 10-mesh screen size 
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and, with water, clay, and other mill additions, is 
ground in a ball mill to a fineness such that not more 
than 0.5 gram of a 50-milliliter sample of a slip re- 
mains on a 325 mesh screen. 

Before a workpiece is sprayed or dipped, it is sub- 
jected to a cleaning process which includes degreas- 
ing and either sandblasting or acid pickling. It is then 
sprayed with or dipped in ceramic slip and thoroughly 
dried. In the case of base metals of stainless steels 
and the super alloys, drying in ambient air is prac- 
ticed, but the drying of mild steel parts must be ex- 
pedited in ovens at up to 200 F as a precaution 
against oxidation. If permanent identification of the 
part is required, at this point identifying markings 
can be sprayed through a stencil on the base coat 
with a slip of different color. 

The coat now is burned-on at firing temperatures 
of from 850 to 2200 F over periods ranging from 
several minutes to as much as an hour, depending upon 
the nature of the coating and the part. The temper- 
ature is dictated by the type of coating, and the time 
is that required to bring the base metal mass to 
temperature. Thus a thin-gage sheet metal part 
would need only a short firing period, while a casting 
or heavy-gage workpiece would require a longer soak 
at temperature. 

While, in general, the firing is followed by cooling 
in air, there is a series of heat-treatable steels, in- 
cluding such alloys as SAE 4130 and NE 8630, which 
must be water or oil quenched and drawn to regain 
the ductility lost during the firing process. 


Unless a top or second coat is required, the part 
now is ready for final machining and assembly. Com- 
mon Solaramic coatings are single coats, but double 
coats are sometimes prescribed for special functions 
such as antigalling in high-temperature service. If 
a second coat is necessary, the workpiece is sprayed 
or dipped again, and refiring follows. 

Future Low-Alloy Coatings: With completion of a 
number of exacting field tests at full rpm engine 
operation by Allison, General Electric, and Air Ma- 
teriel Command on coated type 321 components, re- 
search has again turned to the improvement of low- 
alloy coatings. Original Solar coatings which suc- 
cessfully protected the SAE 1010 and 4130 alloys 
were unique and quite different from the ordinary 
porcelains and enamels developed by Government- 
sponsored University programs. But they contained 
strategic materials which, it is felt, must be elimi- 
nated since the coatings developed for the stainless 
steels and higher alloys are formulated completely 
without critical metals and oxides. 

At the present time extensive tests are being run 
with rotor buckets and stator vanes of Timken 17- 
22A alloy, and hot parts of NAX and other low-alloy 
steels coated with experimental Solaramics which do 
not contain critical materials. However, additional 
work is required to provide satisfactory coatings 
with properties comparable to those that have been 
developed for the stainless steels and super alloys. 
Success in this endeavor will release large quantities 
of highly strategic metals for more essential work. 





Plastic Liners Keep Powder Dry 


ECOILLESS rifles have placed unprecedented fir- 

ing power in the hands of U. S. infantrymen. 

But cartridges for these rifles, having large perfora- 

tions in the case to permit exhaust gases to escape 

without kickback, must be protected against all kinds 
of wet weather and humid conditions. 

Polyethylene plastic film, which is chemically inert 

and maintains its flexibility at low temperatures, is 

assigned this job. Liners made of the Bakelite plas- 


tic, sealed to a thick base of the same material, are 
inserted into the perforated cartridge case, smoke- 
less propellant powder is then loaded into a bag in- 
side the liner, and the open end of the liner is heat- 
sealed. 

When the round is fired, heat of the reaction burns 
the powder bag and vaporizes the polyethylene liner. 
Exhaust gases then flow out the shell-case perfora- 
tions through breech vents, eliminating recoil. 
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Fig. 1—Cigarette machine in which 
the bypass form of variable-speed 
drive is applied to improve cigarette 
uniformity through better tobacco- 
feed control. Cabinet at left houses 
electronic controls for the drive 
which is located back of the cabinet 


How acamnete control through critical ? 

in machine drives can be accomplished 
portionalizing the load torque 

speed unit and planetary gear cor 


by pro 


By L. A. Graham and 


Graham Transmissions Inc. 
Milwaukee, Wis. 


UILDERS of machines requiring variable speed 
B control have long been attracted by the possi- 

bility of “bypassing” most of the required pow- 
er through use of a differential gear train while 
transmitting only a small part of it through a vari- 
able-speed unit. Thus, a much less costly transmis- 
sion can be used—say a 1-hp variable unit in a 10- 
hp drive, or a 5-hp unit in a 50-hp drive. Unfor- 
tunately, this can be done only in limited ways and 
under special conditions, but for those special cases, 
to be explained in this article, the savings may be 
great and the performance improved as compared 
With alternative methods. 

In an article in MACHINE DESIGN by one of the 
authors (November, 1946) it was pointed out that— 
in spite of the “wishful thinking” of many designers 
—this method is not at all applicable where wide 
ranges of output speed are required. This was ex- 
Plained by assuming the use of a 3 to 1 range vari- 
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able unit in conjunction with a differential where it 
was desired to obtain all ranges of speed from maxi- 
mum to zero. Because of the phenomenon of circu- 
lating power it was shown that such a combination 
actually required a 114-hp variable-speed transmis- 
sion to do a 1-hp job. 

However, the situation is very different where the 
conditions are completely reversed, that is, where a 
wide range variable-speed transmission is used in 
conjunction with a differential on a job requiring 
only a small range of speed variation, but at ex- 
tremely high accuracy, and particularly on applica- 
tions calling for automatic speed control. Drives of 
this kind are used extensively in machines such as 
paper calenders, steel sheet rolls, winding operations 
where a tension-free loop must be maintained, highly 
accurate feeders, etc. 

Recently the authors collaborated in applying the 
“bypass” plan, as it may be termed, to the feeding 
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Fig. 2—(a) Top—Drive assembly with control cable 
disconnected and covers removed to show space 
limitation surrounding the design. (b) Plan view 
showing general arrangement of the drive system. 
Power input is through the paired V-belts, output 
shaft is at extreme left. Limit switches mounted 


on the transmission determine the extreme 
positions of the power-actuated adjusting dial 


of tobacco in a cigarette-making machine, Fig. 1. De- 
sign of this drive unit, Fig. 2, will be discussed for 
the purpose of illustration. The problem here was to 
design fer existing cigarette-making machines a 
means of improving the tobacco feed, so as to get 
more uniform cigarettes with the right amount of 
tobacco in each, regardless of inevitable variations in 
character or composition of the tobacco, moisture 
content, etc. Control of the tobacco feed was to be 
entirely automatic, instantaneous, and accurate near 
perfection. 

The power requirement was approximately one hp 
and the speed variation required to accomplish the 
desired purpose was ten per cent above or below a 
nominal speed of 600 rpm, in other words a range of 
speeds from 540 rpm to 660 rpm. Since the drive to 
accomplish improved feeding was to go on existing 
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machines, space was at a premium which led to the 
question: Can the job be done without the cost and 
space requirement of a one-horsepower variable-speed 
transmission of high innate accuracy and if so, how? 
To get the answer, consider a planetary gear differen- 
tial coupled in parallel with a variable-speed trans- 
mission and analyze the power flow diagrammatically. 
Although the output speed range required is to be 
only 20 per cent, a variable-speed transmission hav- 
ing full speed range from top to zero, such as the 
Graham, will be assumed. 

In the differential, Fig. 3, the ring gear is driven 
at constant speed—equal to the mean output speed, 
which in this case is 600 rpm. The sun gear is driven 
by the variable-speed transmission. The planet gears, 
of which there are usually three, are mounted on a 
carrier that is connected to the driven shaft. 

For the first calculation it will be assumed that the 
sun-gear pitch diameter equals the planet-gear pitch 
diameter. The ring gear then has three times as 
many teeth as the sun gear (the differential being 
defined as having a 3 to 1 ratio). If the total force 
on the planet-gear bearing is 2F, then the corre- 
sponding force at the ring gear and sun gear contacts 
with the planet is F in each case. The output torque 
is obviously 2F times 2 = 4F, the torque on the ring- 
gear shaft is 3F, and the torque on the sun-gear shaft 
is F. If the sun gear is turned by the variable-speed 
transmission at 600 rpm and if the output speed 
(carrier speed) is also 600 rpm, then when operat- 
ing at mean output speed, all gears in the differential 
act as if they were locked together. Under this con- 
dition, the power input to the sun gear from the var'- 
able-speed unit is only one-fourth of the delivered 
power. 

To determine the speed variation of the sun gear 
shaft required to change the machine speed from 540 
rpm to 660 rpm, it is necessary only to add to or su 
tract from 600, a figure equal to four times the de- 
sired output speed change. For instance, to increas¢ 
machine speed from 600 to 660 rpm, the speed of the 
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sun gear must increase from 600 to 840 rpm. Sim- 
ilarly, to reduce machine speed from 600 to 540 rpm, 
the sun-gear speed would be reduced from 600 to 360 
rpm. Thus a utilized ratio of 840 to 360 or 2} to 1 
in the variable-speed unit gives the desired range of 
output speed 10 per cent either side of the mean. The 
power flow in this system when transmitting 1 hp is 
shown in the diagram, Fig. 4. 

It is clear by analogy that if a differential were 
used with ratio between sun gear and ring gear of 5 
to I instead of 3 to 1, the power flow would be as 
shown in Fig. 5. This, of course, reduces the power 
requirement in the variable-speed unit to 1/6 hp 
while increasing the speed-range requirement from 
2} to 1, to 4 to 1. 


Practical Considerations 


Taking the extreme case where a range all the way 
down to zero is used in the variable unit, for the 
Same requirement of +10 per cent variation in out- 
put speed, the variable drive then delivers an infinite 
range from 0 to 200 per cent of average, the differ- 
ential ratio becomes 9 to 1 and only 1/10 of the out- 
put power goes through the variable unit. However, 
a9 to 1 differential is not a praetical choice. More 
logical use of a range down to zero in the variable 
unit would be with a 5 to 1 ratio differential, as in 
Fig. 5, to give a range in the driven shaft 16.66 per 
cent above and below a desired mean. This would 
still reduce the power requirement in the variable- 
speed unit to one-sixth the total requirement. 

The additional power required at high output speed 
must come through the variable drive if the load is 
constant torque. At 660 rpm the power required is 
11 hp with 0.75-hp coming from the gear drive and 
0.35-hp through the variable-speed unit. Similarly, 
at low output speed, the gear drive still transmits 
0.75-hp while the variable- -speed unit transmits 0.15- 
hp of the total 0.90 hp requirement. 

So long as the output speeds remain in their rela- 
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Fig. 5—Power flow digram showing distri- 
bution of 1-hp in a b arrangement 
with 5 to 1 ratio differential gearing 
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tive proportion, the increments of load on the vari- 
able-speed unit will be the same. Regardless of the 
proportion of power supplied by the variable unit at 
the mean speed, because of the geared differential, 
the change in power requirements at the various 
speeds must be supplied by the variable-speed unit. In 
the preceding example where the output power range 
is +10 per cent, the 9 to 1 differential is the extreme 
limit. This would supply zero power at the low out- 
put speed and would operate at zero speed. Larger 
ratio differentials would operate negatively at the 
low speed, and direction of rotation would be reversed. 
Therefore, practical limits should be observed. 

An important advantage in a combination of this 
character is the accuracy of speed setting. If the set- 
ting on the variable-speed drive can control speed ac- 
curate within 0.1 per cent, it is obvious that this de- 
gree of accuracy is multiplied by the differential ratio. 
For example, a speed change of 0.24-rpm in the vari- 
able-speed transmission effects a change of only 0.06- 
rpm in the output of a 4 to 1 differential. 

In the operation of a unit of this kind it is inter- 
esting to consider what happens at the instant of 
starting. In the first example (using a 3 to 1 differ- 
ential) if the variable-speed transmission does not in- 
stantly develop torque equal to one-fourth of the load 
reaction, it will tend to be driven in reverse at a 
speed which, while the spider is held stationary by 
the load, will equal three times the ring gear speed— 
in this case, 1800 rpm. For this reason, the variable- 
speed unit in such an arrangement must have a start- 
ing torque proportional to the full starting resistance 
of the load, in this case, one-fourth of it. If the sun 
gear were prevented from reverse rotation by a ore- 
way clutch held in the housing and the variable-speed 
unit had negligible starting torque, the differential 
would then momentarily act like a planetary with 
stationary sun gear. The output shaft would turn 
initially at 450 rpm and gradually build up as torque 
increased in the variable unit. These two possibili- 
ties are outlined merely to emphasize the advantage 
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of a variable-speed unit with full starting torque, 
since it is obviously necessary to interconnect the 
ring-gear and sun-gear drives so that they start si- 
multaneously. 

As mentioned previously, the variable drive with 
power bypass is especially suitable on applications re- 
quiring automatic speed control. This is because a 
transmission of reduced capacity, in addition to low- 
ering the size and cost, naturally requires less power 
to alter its speed. In the cigarette machine, weight 
of the cigarette is measured continuously by its elec- 
trical capacitance, it having been found that this is 
the most accurate means of instantaneous weight 
measurement. Any variation from a predetermined 
standard of weight is translated through an electronic 


Check Chart 


LTHOUGH specifically prepared for designers of 

electronic equipment, the following check list 
illustrates a general procedure which all designers 
should follow. Originally developed by the Radio- 
Television Manufacturers Association and published 
in the form of a chart, it represents part of a program 
to increase the reliability of equipment through the 
proper selection and application of components. The 
14 points mentioned for designers are: 


1. Determine circuit requirements before selecting 
components, noting environmental and operational 
hazards 

2. Determine required component characteristics, in- 
cluding all limiting factors established by stand- 
ards or by the component’s manufacturer 

3. Select components that qualify under accepted 
standards, or with known capabilities wherever 
possible 

4. Specify parts whose characteristics fulfill all cir- 
cuit requirements, noting their limitations 

5. Check with approved supply source, or with the 
manufacturer, for each specific part before final 
decision, if any doubt exists as to its performance 
capabilities with anticipated operating conditions 

6. Use derating factors listed in standards or in mili- 
tary specifications for temperature effects, cur- 
rents and voltage ratings 

7. Compensate for known limitations in a particular 
component and in the end equipment design 

8. Apply safety factors to compensate for any vari- 
able conditions which may be encountered 

9. Protect equipment by fusing, metering, etc., to pre- 
vent damage by unexpected operating conditions 

10. Position components for temperature so that total 
rise in component and circuit does not exceed 
maximum safe operating temperature. Heat ra- 
diated from surrounding parts should be considered 

11. Arrange components for accessibility for testing 
and maintenance operations 

12. Provide ventilation, adding a blower where neces- 
sary to keep components within safe ratings 

13. Add supplementary insulation where necessary, es- 
pecially when unusual operating hazards are found 

14. Check circuit functioning with a random selection 





circuit to operate a pilot motor, either forward or 
reverse as required. This changes the speed of the 
variable drive to alter the rate of tobacco feed ac- 
cordingly. In adjusting the transmission, the pilot 
motor circuit remains closed for short periods only, 
and time is allowed for cigarette rod of adjusted 
weight to be checked before further feed adjustment 
is made. Once started, the pilot motor turns only a 
few revolutions, and is then braked to insure the 
same number of turns each time. Since little power 
is required to adjust the transmission, a small light- 
weight gearmotor is adequate for this purpose. The 
low inertia of the pilot motor consequently enhances 
accuracy of speed regulation by minimizing accelera- 
tion and braking time. 


for Designers 


of tubes. Determine if shifts in tube characteris- 
tics or normal aging of other items are likely to 
affect operation seriously during desired equip- 
ment life. 


The original chart, from which the above is ab- 
stracted, calls attention to the fact that reliability 
depends upon each component being used in the cir- 
cuit under conditions established by its own capabili- 
ties. The chart was prepared at the suggestion, and 
with the assistance, of the directors of the Armed 
Services Electro Standards Agency. 


Wooden Jet Engine 


OOD, glue and screws are virtually the only 

materials in this mockup of the Westinghouse 
J40 jet aircraft engine. This precise replica of the 
stainless-steel and aluminum engine now in quantity 
production for the U. S. Navy enables airplane de- 
signers to make necessary allowances for size, fit- 
ting of accessories, and other problems involving the 
engine’s configuration. Wood construction, besides 


being inexpensive, also makes it easy for the model 
shop to keep the engine up to date and accommodate 
changes in design. 
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By T.L. Dempsey and 
Design Engineer 
Lincoln Electric Co. 


Cleveland, Ohio 


Chief Engineer 





Design for Welding 


... in this coal mine driller resulted in some 
interesting innovations and useful cost re- 
ductions for the moderate quantities involved 


S. D. Gunning Pa P os 


Cleveland Rock Drill Div., Le Roi Co. 























Fig. 1—Coal mine _ roof 
driller showing drills and 
welded cylinder arrange- 


ment for positioning units 








UGGED and maneuverable, the Le Roi Offset- 
R Stoper Jumbo, Fig. 1, was especially designed 

to mechanize roof bolting operations in coal 
seams ranging from 38 to 58 inches in height. Two 
men in 15 minutes can drill, drive, and set eight 
roof bolts with the Jumbo. With hand-operated 
equipment, it would normally take three men as long 
a8 45 minutes to do the same job. 

Weighing 6000 pounds and measuring 7 feet wide 
by 12 feet long, the Jumbo is powered by a 5 hp 
230-volt de Reliance explosionproof motor mounted 
on the frame of a crawler type tractor. The motor 
output is delivered through a Mercury clutch and 
triple V-belt drive to a four-speed Clark transmission 
With speeds of 1, 2, and 3 mph forward and 1 in 
reverse. 

The maneuverable Jumbo is steered by applying a 
hand operated brake to the right or left track, cut- 
ting the tractive effort up to 80 per cent. The brake 
handles, when pulled back together, latch to lock 
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the tracks. Power is applied by two totally-enclosed 
switches operated by foot pedals from either of the 
opposed driver seats. 

Health of the operator is protected by an efficient 
low-maintenance dust collector system. Both stop- 
ers, mounted on the front of the Jumbo, have cone 
shaped collector heads with narrow faces around the 
steels or drills. The narrow face keeps out large 
pieces, but smaller injurious dust particles are sucked 
into the collector system. Large dust particles, once 
in the system, settle in a gravity tank; smaller in- 
jurious dusts are filtered out by cloth type filters 
that are prevented from clogging by the low air vel-. 
ocity through the filter and the incidental vibrating 
action of the Jumbo. 

Structural details of the Jumbo illustrate the ver- 
satility and economy of welded design. The frame is 
fabricated in two sections, the upper covering the 
top and sides, and the lower suspended between the 
tractor treads. Frame members are 2 x 2 x 14-inch 
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Fig. 2 — Dust-collector 
head design for welding 














Fig. 3—Below—Exhauster cham- 
ber weldment in which progres- 
sive welded assembly is used 


Welded 






























































angle irons welded 14-inch to 3-inch, 4-pound longi- 
tudinal channel stringers. Plate of 14-inch thickness 
welded to the lower frame serves as a skid plate, pre- 
venting damage on uneven mine floors. Openings in 
the plate allow for the removal of accumulated debris. 

The driver’s control section consists of a welded 
assembly that is bolted to the right side of the Jumbo, 
Fig. 1. Welded from %-inch plate, the assembly 
carries the control handles, safety power switches, 
headlight switchbox and the main air coupling and 
valve. Two removable 14-inch plates for carrying 
steels and other roof bolting gear are set into the 
top frame. The plates, provided with welded handles, 
can be lifted out whenever it is necessary to service 
the unit. A welded tray bolted to the front of the 
Jumbo carries smaller items. The rectangular dolly 
frame supporting the stopers is hinged at the front 
of the lower frame and bolted to the top frame. By 
removing the bolts and swinging the hinged stoper 
assembly down, the main power distribution panel 
can be readily serviced. 

Dust Collector Head: The collecting chamber must 
be hard enough to resist abrasion and wear, yet 
strong enough to withstand shock and vibration. The 
inside surface of the chamber and the exhaust duct 
must be smooth to prevent the accumulation of dust 
particles. Rolled steel meets all the physical require- 
ments as well as being inexpensive and readily avail- 
able. The problem was one of mechanical design for 
the most economical use of this material. An an- 
alysis of the elements of the unit provided the answer: 
(1) A chamber surrounding the steel drill, open to 
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Fig. 4—Cross-sectional view of left cylin- 
ders and drill air motor arrangement 
































Section A-A 
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Fig. 5—Lift cylinder weld- ! 
ment showing rough | 
welded tube, right, and: 
finish machined part, left | 
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Weld 


Fig. 6 — Lift cylinder 
trunnion bracket show- 
ing final welded design 
































provide a passage for dust on the top and sealed at 
the bottom; and (2) a transition piece connecting the 
chamber with a duct to which a rubber hose is con- 
nected. 

The conical chamber, Fig. 2, is machined with a 
seat for a flexible diaphragm and retaining washer 
and is threaded for a nut. Three exhaust ports are 
drilled and a square step milled on one side of the 
chamber. The chamber and nut are carburized and 
hardened. The transition piece is tubular; flattened 
and milled at one end to cover the ports and seat 
on the side of the chamber. The duct is machined 
on one end to provide a lap joint with the transition 
piece and reduced in OD on the other end to accom- 
modate a rubber hose. Welding provides a simple 
means of assembly. Hardness of the chamber is not 
impaired by the welding because of the localized 
heating of the arc weld. 

Exhauster Chamber: The chief design requirement 
on this unit which powers the dust system is to intro- 
duce the center jet while maintaining a smooth-walled 
Passage of uniform cross section for the main stream 
of air, Fig. 3. This is achieved by progressive welded 
assembly of machined components. The center cone 
and rectangular cone support are welded as a sub- 
assembly and inserted in a longitudinal slot in the 
Main chamber. The chamber tip is added last and 
the assembly welded. A welding fixture gives good 
Concentricity and allows little distortion of the weld- 
ment. The undercut chamber bores, the cone ports 
and chamber thread are machined after assembly. 

Lift Cylinder: General arrangement of the drill 
mounting assembly is shown in Fig. 4. The lift cylinder 
of this unique unit provides two good examples of the 
ingenious use of welding techniques. The main re- 
quirements in this design were compactness and sim- 
Plicity. The cylinder is double-acting, with a thin 
piston mounted with snap rings on a rod passing 
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through and supported by a thin cap screwed into 
each end. The machine functions and operating condi- 
tions did not require a precision cylinder, and it is 
interesting to note that this cylinder met only these 
conditions but made possible maximum simplicity 
of design. The cylinder is made from 4-inch OD by 
3/16-inch wall seamless-steel tubing. The cylinder 
bore requires no machining. An end flange is required 
to provide bearing and seating for the end cap and 
O-ring seal: This is achieved by forming a bead or 
flange of weld on each end. A composite view of 
the cylinder is shown in Fig. 5, the right hand side 
being the weldment and the left hand side, the ma- 
chined cylinder. Ports are provided by welding bosses 
onto the outside of the cylinder. The threaded end - 
bore, end cap seat, and ports are machined after 
welding. 

The cylinder is carried by a single trunnion mount- 
ed on the side. Several methods were tried and the 
simple one shown in Fig. 6 proved to be the most ef- 
fective. The trunnion and cylinder are joined by means 
of an intermediate member, a short piece of standard 
channel. The channel is secured to the cylinder with 
intermittent welds and supported by a filler piece 
welded under the web. By using proper welding ma- 
terials and techniques, the distortion of the 35-inch 
diameter bore never exceeds 0.010-inch. Thus it is un- 
necessary to machine the bore after this welding 
operation. 





“Peacetime application of atomic energy as a power 
source for industry and the home may be nearer than 
generally supposed. Atomic power shows increased 
promise of being able to compete in price with coal, 
oil and gas in areas where these have high costs, and 
if this can be demonstrated successfully it is prob- 
able that its use in this respect will widen quickly.”— 
Dr. JOHN R. DUNNING, dean, Columbia University 
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Curve Plo 


GraPpuHICAL data can be plotted 
at the rate of 40 points per minute 
in chart areas ranging up to 26 x 
55 inches by the automatic curve 
plotter shown at left. This is ap- 
proximately ten times the speed of 
manual plotting, and the plotted 
data are not subject to human er- 
rors usually resulting from fatigue. 

Heart of the machine is the read- 
ing and plotting head, left, below, 
which houses orthogonal photo- 
electric reading elements and a 
symbol printing mechanism. Bot- 
tom view of the head jis shown be- 
low. The optical components are 
carried on a chromium-plated ring 
which rests lightly on the paper 
surface. Flat mounting springs 
permit the ring to accommodate 
itself to slight contour irregulari- 
ties and yet retain positive axial lo- 
cation. Fixed reference pointers 
are provided on the ring to align 
the head with the co-ordinate axes, 
and to aid in positioning the print- 
er at zero axis initially. 
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TAPORARY DESIGN 


Plotynts Grid Lines 





lotted Digital information is fed into an electronic ac- close as 20 lines to the centimeter. 

1inute | cumulator circuit from IBM cards or other digital Normal power service required is 230-v single-phase 
26 x 9 signal records causing the head to move in the direc- ac although provisions can be made to operate on 
curve § tion of the points to be plotted. The head carriage in 115-v ac. Power consumption of the basic machine, 
is ap- | the arm and the arm carriage, below, are shifted by exclusive of input signal apparatus, is 3000 watts at 
ed of | taut flat-steel belts powered by two Bodine constant- nearly unity power factor. Electronic units are plug- 
lotted | speed gearmotors. able to simplify servicing, and forced draft cooling 
in er- As the head travels over the graph paper, the for all control equipment is induced by blowers lo- 
tigue, | image of the grid lines is picked up and focused on cated near the floor. 


read- § a light-splitting system which excites the phototubes. 
elow, | Electrical impulses thus created are fed into the elec- 
yhoto- | tronic counter circuit until the grid counts equal the oR | 

nd a § previously stored data. At this point, traverse ceases Timing B e f 

Bot- | and the printer solenoid is energized to print a symbol . “ 
nm be- | through carbon paper ribbon onto the chart. Sequen- Drives Drill Head 
s are § tial operation continues until the stored data for each 
ring § point in a series have been plotted. Where a method 


paper | of automatically feeding digital information into the Unrversa positioning of a new drill head, below, 


rings | circuit is not available or desirable, a manual key- is made possible through a unique drive design utiliz- 
odate | board can be installed as optional equipment in the ing a Gilmer timing belt inside the steel crosstube to 
ulari- | Upper right-hand desk drawer space. transmit power to the drill spindle. Steel-reinforced, 
al lo- Because the plotting action depends on grid count the molded belt is capable of operating with fixed 


nters | Versus input signal, paper stretch or nonlinearity does 
align | not result in errors. Plotting accuracy of the Tele- 
axes, | plotter model 1B, made by Telecomputing Corp., is 
yrint- | said to be plus or minus 0.5 mm, and the scanner is 
Sensitive to co-ordinate paper having grid spacing as 
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center-distance between gearlike pulleys. The flanged 
drive pulleys are sintered iron pressings that, al- 
though necessarily small in diameter, provide a 2 to 3 
ratio between the jackshaft and spindle drive sleeve, 
diagram below. 

An overload clutch is built into the jackshaft which 
is driven through a four-step V-belt drive from a 1-hp 
motor. The hinged motor plate has a lever-operated 
bayonet lock arrangement by which the motor can be 
shifted one V-groove space axially to provide a seven- 
speed drive. Quick release of V-belt tension to en- 
able speed-change is accomplished by a toggle link- 











age having two different “over-center” positions. This 
allows for the normal variation in shaft center dis. 
tance when using the same belt in either the four. 
step or the three-step range. 

Prelubricated sealed ball bearings are used on both 
the jackshaft and the spindle drive sleeve. One end 
of the spindle is guided in the drive sleeve and driven 
by a close-fitting involute spline. A double-row ball 
bearing carries the other end of the spindle in a feed 
quill which has separate racks for the hand feed and 
for a power feed, below, that can be installed in 
place of a plain cover plate on the front of the head. 
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CONTEMPORARY DESIGN 








A helical Micarta pinion for driving the automatic 
power feed mechanism is part of the standard drive 
sleeve assembly. This pinion engages the input gear 
of the feed unit which consists of two worm gear re- 
ductions and a swing-mounted idler that meshes with 
the quill pinion to engage the feed. Solenoid control 
for the feed is also built into the housing, and an 
emergency disengaging lever is provided on the front 
cover plate. 

Drilling depth is controlled by an adjustable stop- 
nut which can be set relative to the housing as indi- 
cated by a scale on the left-hand side of the head. 
Maximum drillpoint pressure is also controllable 


Friction Drive Indexes Sealer 


Hicu-speep uniform sealing of filled glass am- 
poules and tubes is accomplished through automatic 
tip-removal mechanisms designed into Kahlenburg ro- 
tary hermetic sealers. Shown at right is one of these 
machines arranged for sealing bell-topped ampoules. 

Filled containers are loaded manually into semicir- 
cular cutouts in the outer edges of two Bakelite car- 
rier disks keyed to a 12-station rotary indexing plate. 
The ampoules are rotated frictionally in the carrier 
through contact with the periphery of a single V-belt, 
below, which runs between a stud-mounted idler pul- 
ley and a driving pulley mounted on the output shaft 
of a 1/20-hp gearmotor. Pulling action of the belt 
algo rotates the carrier from station to station when 
the index locking finger is released. 

Cutouts in the bottom carrier disk are stepped coun- 
terelockwise ahead of those in the top disk to incline 
the axes of the amoules two-degrees off vertical. This 
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through a screw adjustment inside the feed input 
shaft, but accessible outside the housing. This ad- 
justment varies the initial thrust of a square-wire 
helical spring that positions the input worm endwise. 
When the depth stop contacts the housing—or should 
the feed pressure exceed the preset pressure for other 
reasons, such as poor drillpoint condition or hard ma- 
terial—resistance in the gear train will cause the in- 
put worm to move axially against the thust spring 
and trip the feed release lever. 

Developed by Magna Engineering Corp, this versa- 
tile machine has a 5-inch feed stroke and will drill up 
to 34-inch holes in steel; 1-inch holes in cast iron. 
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induces belt sideslip to hold the rotating ampoule are grasped in spring-loaded tungsten wire jaws, low- 
firmly downward against the surface plate. er right, previous page, while being heated and twist- 
Each time the carrier indexes, the top of the am- ed to form the seal. Controlled by a Cramer electric 
poule approaching sealing station enters the open timer, a solenoid is energized to lift the jaws and re- 
jaws of a weighted tilting slide and pulls it down- move the tip. Simultaneously, another solenoid re- 
ward, locking the carrier. When heated to a plastic leases the index finger permitting the carrier to ro- 
state by oxygas flame, the neck twists shut because tate. Enroute to the discharge magazine, the sealed 
of friction between the rotating bell top and the slide ampoule contacts a cam shaped arm causing the jaws 
jaws. Controlled by dashpot to avoid premature part- to swing away from the machine and release the tip 
ing, gradual upward pull of the tilting slide separates into a scrap-chute. 
the neck at the twisted section and lifts the top from Developed and built by Kahlenburg Laboratories, 
the ampoule. Further slide tilt releases the lock, per- these machines are capable of handling containers up 
mitting the carrier to index and discharge the sealed to 50-ml capacity, and can produce up to 3000 seals 
container into a magazine lined with resilient protec- per hour. A trigger is provided at the loading station 
tive baffles. to enable manual release of the index, finger during 
For sealing straight-stemmed ampoules, the stems setup or semiautomatic operation. 


Fatigue Machine Tests Small Parts 


Service vibration conditions can be simulated on A %4-hp synchronous motor drives the mechanism 
small parts with the table-model fatigue machine through a lightweight shaft equipped with flexible 
shown below. Vibration is induced by rotation of an couplings to permit a 44-inch maximum travel of the 
unbalanced mass inside a cage, below, right, which is loading yoke. A tension-compression spring attached 
guided by four flexure plates that also absorb hori- to the bottom of the cage provides inertia force com- 
zontal components of the centrifugal force. pensation. 

Dynamic load in terms of pounds may be varied by Static preload within the capacity of the machine 
screw adjustment of the mass with respect to its cen- may be applied either upward or downward by an ad- 
ter of rotation. A scale plate with graduations repre- justable compression spring accessory shown mounted 
senting increments of 0.125-lb enables quick setup for below the inertia spring. The Baldwin-Sonntag SF-2 
a specified test. Alternating force capacity ranges fatigue machine is equipped with an electromechanical 


from zero to 25 lb at 1800 cycles per minute. counter to record cycle life of test specimens. 
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‘ LTHOUGH considerable information is available 
on aluminizing of steel, relatively little is pub- 
lished on the subject of aluminized cast iron. 

Cast iron is an excellent engineering material for 
many uses but it is of limited value at elevated tem- 
peratures, or under certain corrosion conditions, un- 
less it is alloyed with chromium and nickel or given 
a protective coating of aluminum. 

With the existing shortages of chromium, nickel 
and other alloying elements, it seems advisable to 
consider the possibilities of aluminizing processes. 
This is particularly urgent in cases where the alloy- 
ing elements are added primarily to confer the anti- 
Scaling properties on the base metal. In those cases 
Where chromium, nickel and other metals are used 
to impart greater strength at elevated temperatures 
in addition to antiscaling properties, the amount of 
these elements can be reduced by bearing in mind 
the oxidation resistance afforded by aluminizing. 

Processing: The aluminizing process, as discussed 
in this article, is one of the simplest available today 
and has been successfully used for a number of years, 
Fig. 1. This process is suitable not only for ferrous 
Metals but also for a number of nonferrous metals as 
Well. Minor modifications in processing are necessary 
for aluminizing copper and copper-base alloys. Both 
cast iron and steel are treated in an identical manner, 
depending of course on the end use of the part. 

Aluminizing of cast iron or steel can be carried 
Out by observing a few fundamental rules. The most 
important step in aluminizing, as in galvanizing or 
inning, is to have surfaces as clean as possible. In 
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the case of cast iron, practically any conventional 
method which will remove dirt and scale or oxides 
from the metal surface is satisfactory. Unlike hot- 
dip tinning, it is not necessary to remove the graphite 
present on the surface of cast iron by chemical means. 
Ordinary, commercial-grade aluminum has a great 
affinity for iron or steel and will alloy readily with it 
to form a continuous coating, Fig. 2. 

Following cleaning, parts are immersed in a molten 
aluminum bath. Temperature of the bath is not crit- 
ical—cast iron has been coated at temperatures from 
just above the melting point of aluminum on up. The 
time of immersion depends to a large extent on size 
and heat lag. A few minutes immersion time is usually 
sufficient to produce an adherent coating. Withdrawal 
from the bath should be done so as to permit good 
drainage of excess metal, unless the excess is needed 
for some specific design requirement. 

Alloys: Besides commercially pure aluminum, vari- 
ous aluminum alloys can also be used, provided they 
have satisfactory corrosion and heat-resistant proper- 
ties. Some alloys, particularly the aluminum-silicon 
type, have the advantage of greater fluidity, good 
brazing characteristics, and distinct tendency to form 
a thinner intermetallic bond between the base metal 
and aluminum coating. 

Cost of Coatings: The cost of aluminizing is, in 
general, comparable to that of porcelain enameling. 
One pound of aluminum is sufficient to cover about 
ten to fifteen square feet of surface. Secondary or 
even a good grade of scrap aluminum can be used 
for processing. 








Properties and Finish: Aluminized cast iron has 
the appearance of cast aluminum. The coating, av- 
eraging about 0.005-inch thick, is fused to the base 
metal with a formation of a complex intermetallic 
compound. The alloy bond is relatively thin, hard 
and brittle. However, without the bond the aluminum 
coating would give very little protection to the base 
metal, especially under oxidizing conditions at elevat- 
ed temperatures. In certain applications, where the 
appearance is just as important as the performance, 
the aluminum surface can be finished by some of 
the methods common in solid aluminum finishing to 
give a range of finish from dull matte to bright polish. 
Aluminum coatings are known for their resistance 
to heat oxidation and corrosion in general. Since 
the aluminum coating on cast iron is quite thick com- 
pared with other common coatings, there is plenty of 
aluminum to give the base metal ample protection. 
Actually, the corrosion resistance of parts treated 
in this way can be compared to solid aluminum, since 
the porosity of the coatings is practically nil. 
Another interesting property of aluminum coatings 
is their ability to render the iron extremely heat re- 
sistant. In addition, the growth of cast iron due to 
gas penetration and absorption at elevated tempera- 
tures is practically eliminated. Comparative heat oxi- 
dation tests made with plain and aluminum-coated 
cast-iron rods at 1800 F showed virtually no in- 
crease in the size of the aluminized rod, whereas the 
plain cast iron rod showed a considerable increase in 








Table 1—High-Temperature Resistance of 
Aluminized Steel 
(In presence of sulphur-bearing gases) 

Temp. Time Weight-Change* 
Steal Samples (F) (hr) (%) 
Untreated 18-8 Cr-Ni ...... 1350 24 —17.0 
Untreated 25-20 Cr-Ni ...... 1350 4 — 8.3 
Untreated 27% Cr steel .... 1350 24 — 8.4 
Aluminized 18-8 Cr-Ni ...... 1350 192 0.1 
Aluminized plain steel ...... 1350 192 0.1 
Aluminized 18-8 Cr-Ni ..... 1700 48 0.0 
*“Aluminized plain steel ...... 1700 48 0.3 





* After corrosion scale was tapped off. 


Table 2—tLosses of Materials Heated in Hydro- 
gen Sulphide 


(grams per hour per square meter) 











‘Tempera 
Maéerial 930F 11L10F 1290F 
3% Cr, 2.5% Si steel .......... 13 73 
6% Cr, 2.5% Si steel .......... 11 63 
18% Cr, 2.5% Si steel .......... 4.2 11 
1B-B, CreBlh GOOGd cccccccccccccces 6.5 18 
PIRER GOOGE ccccccccccccccecececee ee ees 
Aluminized plain steel .......... «. 0.02 0.20 










Fig. 2—Various cast-iron burner parts aluminized 
for oxidation, heat and corrosion resistance 


cross section. Aluminized cast iron can be heated to 
around 1200 F without losing any of its original cglor. 
However, prolonged exposure at higher temperatures 
will cause a certain amount of diffusion to take place 
—aluminum alloying with the base metal to form 
a rather complex alloy and the outer skin oxidizing to 
form a highly refractory aluminum oxide. 

Among the noteworthy properties of iron-aluminum 
alloys is their high hardness, on the order of 50 Rock- 
well C or higher, and resistance to oxidation at ele- 
vated temperatures and attacks by a number of other 
media. It is known that even the 8 per cent aluminum- 
iron alloy is superior in heat resistance to the 80-20 
nickel-chromium alloy.! Another interesting property 
of iron-aluminum alloys as well as aluminum coatings, 
is their ability to withstand the action of carburizing 
gases. For this reason, they have been used for many 
furnace applications. 

One of the most unique properties of aluminized ar- 
ticles is their resistance to high temperatures in pres- 
ence of sulphur-bearing gases. A few years ago, tests 
were conducted to determine the life of various ma- 
terials, mostly nickel-chromium types, under the 
above conditions.? In every instance, the aluminized 
metals stood up exceptionally well. The results of 
these tests are tabulated in TABLE 1. 

Another set of tests was made abroad with the re- 
sults shown in TABLE 2, representing the losses of 
several materials after 50 hours of heating in a stream 
of hydrogen sulphide (20 liters per hour) without in- 
termediate cooling.® 

Applications: Although the use of aluminized cast 
iron is rather limited at present, there are numerous 
potential applications where either improved resist- 
ance to heat oxidation or corrosion in general are 
desirable. Also, a decorative finish of the aluminum 
coating may be utilized to give a distinct sales ad- 
vantage; in the polished condition it resembles 
chromium plate. 

In conclusion, it is important to note that, in ad- 
dition to the use of aluminized cast iron for heat, 
oxidation and corrosion-resistance, there is still an- 
other potentially large field covering composite cast- 
ings of aluminum and iron.* Some of the more in- 
teresting applications in this field at the present time 
are bimetallic brake drums and bearings with an 
aluminum alloy lining. 


1. N. A. Ziegler, ‘‘Resistance of Iron-Aluminum Alloys to Oxidation at 
High Temperatures,’’ Transactions, AIME 100, 267, 1932. 

2. Test Data—Socony Vacuum Oil Co. 

3. G. Kremer and K. E. Volk, Stahl und Eisen, Vol. 66-67, 1947. 

4. M. G. Whitfield and V. Sheshunoff, ‘‘Bonding Aluminum to Ferrous 
Metals,’’ Iron Age, Vol. 162, No. 1, pages 88-93, 1948. 
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Noncircular Gams and Gears 


7 . .. for transmitting motion at a 
continuously varying velocity ratio 


J. B. Oliphint, W. C. Wilde and James M. Young 


The University of Texas 
Austin, Texas 


By A. E. Lockenvitz, 


nonlinear function. Thig type of transmission pro- 
duces a continuously varying velocity ratio between 
the shafts, usually within a limited angular travel. 
Noncircular cams and gears have been successfully 
used in control and computing equipment, measuring 
devices, printing presses, shapers, and slide-valve 
mechanisms. 

Noncircular mating cams are cam pairs operating 
with true rolling contact in the manner of gears with 
theoretical pitch lines as contact surfaces but with no 
teeth, Fig. 1a. Because action of the cams is restrict- 
ed to pure rolling of their pitch surfaces, the point of 
contact is always on the line joining the centers of 
rotation. Also, since these cams are the connecting 
bodies between two shafts, the distance between the 


Compact and efficient, noncircular cams or gears are 
used to impart an intentionally varying velocity ratio to 
two parallel shafts. From knowledge of the desired mo- 
tion relationship, equations defining the pitch lines of the 
mating pair are established by a rational procedure. 
Computed from the equations, co-ordinates specify the 
profiles to be produced. Dependent on quantity and 
quality requirements, standard production methods and 
equipment can be utilized in the manufacture of the parts. 


S MACHINE components, noncircular surfaces 
A provide a simple and efficient means for link- 
ing input and output shafts where the required 
motion relationship, expressed mathematically, is a 
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centers of rotation always remains constant. 

To insure pure rolling of the cams (no slippage), 
radii from centers of rotation to successive points on 
the pitch surfaces must be continually increasing for 
one cam, continually decreasing for the other. This 
limitation requires that the function shall not pass 
through maximum or minimum points within the 
range to be considered. It must be monotonic. 

Noncircular gears are analogous to noncircular 
cams. That is, the pitch lines of gears are the same 
as the pitch or working lines of cams. However, 
since teeth maintain positive engagement, application 
of noncircular gears is not restricted to monotonic 
functions. 

Therefore, type of function to be mechanized is, in 
part, a criterion for selection of cams or of gears. If 
the function is not monotonic, gears must be used. 
If the function is monotonic, cams generally are pre- 
ferred, providing torque to be transmitted is not 
great. Gears usually are less favored for monotonic 
functions because of difficulties in cutting teeth and 
in achieving precision. 

Basic equations needed for the specification of pitch 
lines of noncircular cams and gears are easily de- 
veloped. They may be applied in design and produc- 
tion by relatively simple techniques. 

Noncircular Cams: In Fig. 1a, input and output 
cams are shown in operating position. Since the two 
cams are always in contact, the angular position of 
the driven shaft, 6,, may be expressed as a function 
of the angular position of the driving shaft, 6.: 


6, = f(@e2) ° ° . . . (1) 


In pure rolling contact the incremental arc lengths 
traversed are equal. If arc length is expressed as 


ds = [(pd@)? + (dp)?]* 


it is apparent that 


[(p1d0,)2 + (dp;)*]* = [(ped@2)* + (dp2)?]* (2) 








Since the point of contact is on the line of centers, 
Pi + poe = C. , . : (3) 
from which 
dp, = — dp2..... ne , ee 4) 


Equations 1, 2, 3 and 4 are basic for the design of 
any noncircular cam. They can be used to obtain 
suitable relationships for defining the pitch profiles. 
Substituting Equations 3 and 4 into Equation 2 gives 


p1d@, = ped@, = (C — px) dé (5) 


By differentiation of Equation 1, 


dé, = f' (62) dé2 (6) 
where f’ denotes the first derivative. Substituting 
Equation 6 into Equation 5 gives 

pif’ (@2) d@g = (C — pi) db (7) 
or 

or. (8) 
ee TFHh (ee) ~ af Ole 


Substituting Equation 8 in Equation 3 yields 


= _ CF (e2) (9) 
pe TF F'n) | 


Equations 8 and 9 are design equations for the 


pitch profiles of mating cams in terms of radius p and 
angle 6. 


EXAMPLE 1: Establish the equations for profiles of 
cams which rotate according to a reciprocal func- 
tion. That is, the angular positions of the cams are 
to be related as 


K 
6, = — — = fl@2) .... pki aie eg (10) 
G2 
where K is a constant of proportionality and may, 
within certain limits, be chosen arbitrarily. 
By differentiation, 


<4 
(és) = —........ ; (11) 
— «£(62) 02 


Combining Equations 10 and 11 with Equations 8 and 
9 gives 


CK 9) 
a => ....-... a (12 
K + 6,2 og 
0 ade ae . (13) 
K + 62° 


_ For this particular case both cams have the same 
pitch profile, are images of one another, and can be 
cut together. 


Not all functions produce such simple results, of 
course. Another form often encountered in the trans- 
formation of motion is the exponential. 


EXAMPLE 2: Find the profile equations for the fol- 
lowing desired exponential relationship in which A 
and K are constants of the system: 


6, = Aen = f(62) 
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where n = 6,/K. Again by differentiation, 


dn iA 
do K 








f'(@2) = Aer en (15) 


Then by use of Equations 8 and 9 


CK 
9p SE err once ss (16) 
K+ 6, 
CA 
gq ere (17) 
Ker+A 


After the constants appropriate to an actual de- 
sign are introduced, equations for the two profiles 
can be easily evaluated and tables constructed of p 
versus 6. 


Two methods for cutting these cams are continu- 
ous cutting and increment cutting. The first of these 
methods, while excellent for quantity production, is 
hardly worthwhile for a single pair of cams, or even 
several pairs, because of the necessary outlay of time 
and equipment. 

Increment cutting consists of milling or grinding 
a series of flats, each tangent to the pitch surface. 
The angular separation of these flats governs the ac- 
curacy obtained. Accuracy improves with smaller 
increments of 6, that is, with more cuts, Fig. 2. If 
increment cutting is to be used, rectangular co-ordi- 
nates for machine settings are more helpful than the 
profile polar co-ordinates alone. 

The angular position of the cam in Fig. 3 at a cer- 
tain cut is 6 + a and the cam should be rotated to 
this angular position as measured from a known zero 
position, perpendicular to the mill table. Since the 
cut is to be tangent to the pitch surface, it is neces- 
sary to find the slope of the surface at the point of 
tangency. From Fig. 4, the tangent of the angle be- 
tween the normal to the surface and the radial line 
to the point of tangency may be defined as 
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Although development of this equation from Fig. 4 
is simplified, the same result can be obtained by fully 
rigorous methods. 

The bottom of the cutter is set at a distance 
H = p cos « above the center of rotation of the cam, 
and the cut is made parallel to the table. The angular 
spacing between cuts varies with the rate of change 
of the slope of the pitch surface with respect to a 
radial line to the tangent point. 

Factors entering into the final accuracy of the sys- 
tem can be demonstrated by analysis of the special 
case of reciprocal cams. Differentiating Equation 12 
or 13 and dropping subscripts give 


2 CKée 


dp = SS 
(K + 062)2 


This equation gives the radial error due to inac- 
curacies in setting @, and it also gives in effect the 
error of @ due to inaccuracies in setting p in the cut- 
ting operation. That is, inserting a numerical value 
of angular error d@ yields a numerical evaluation of 
the radial error, dp. Expressed proportionally, 


In general, differentiation of Equations 8 and 9 
with the evaluation of f’ (@.) from 6, = f(@.) leads 
to expressions for evaluating errors in output arising 
from the cutting operation. 

Noncircular Gears: Design of the pitch curves of 
noncircular gears, Fig. 1b, is the same as for non- 
circular cam surfaces. Equations 1 through 9 define 
the curves. Also, from the general equations of arc 
length 














6 d 2")* 
8» =f 4! (p2)* + ( = ) ] dé. (18) 
6 dé2 


a 


where @, and 6, define the limits of the usable portion 
of arc length s on the driving gear. By differentia- 
tion of Equation 9. 

Ape Cf” (62) 


= : . (19) 
d6o {1 + f’(@2) ]? 





Substituting Equations 9 and 19 in Equation 18 gives 
ipeatl Cf’ (82) i 
& = ——_—_—— | + 
6a 1 + f'(@2) 


Oey ee 
dé. (20) 
{1 + f'(@2) ]? 


Equations 8, 9, and 20 are the design equations for 
noncircular gears. De 

The method of producing noncircular gears is de- 
pendent on quantity and quality requirements. In 
one method a fixture moves the work in a desired 
path while a circular, reciprocating cutter generates 
teeth on the work. This method is not recommended 
for high-precision gears. Another generating method 
uses precise function generators to control the mo- 
tions of the work with respect to the cutter. This 
scheme can use either a reciprocating cutter or a hob. 

Using a master cam to control the position of the 
work gives good results if the cam is precise. Hob- 
bing grinders could be employed to great advantage 
in quantity production of such gears. However, the 
production of the master cam might be quite expen- 
sive if great accuracy is required. 

Although the methods just mentioned are feasible, 
and some are highly accurate, they are not economic- 
ally practical for small quantities of noncircular gears 
unless extreme accuracies are demanded. There is, 
however, the alternative of cutting noncircular gears 
with formed-tooth cutters. This involves calculating 
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polar and rectangular coordinates for machine set- 
tings and using an indexing head or fixture and a 
series of milling cutters. The particular cutter to be 
used depends upon the pitch radius of the cut. This 
technique is slower and somewhat less accurate than 
the continuous generating methods. However, it is 
less expensive and fair results may be obtained if 
precision measurements for machine settings are 
made. A theoretical error is caused in this produc- 
tion technique by the change in curvature of the 
teeth as the pitch radius changes, but a small amount 
of lapping can reduce this error of conjugate gear 
tooth action. This error is further minimized by use 
of fine pitches. 

In cutting noncircular gears with formed-tooth cut- 
ters, cuts must be made at whole increments of the 
circular pitch of the teeth along and always perpen- 
dicular to the noncircular gear blank surface. There- 
fore, if the first cut is to be made at a particular po- 
sition, say 6,, it is possible to calculate the total arc 
length from some initial reference line, say 6, = 0. 
Since the circular pitch, p, is known, consecutive 
whole increments of the circular pitch can be sub- 
tracted from the total arc length. By substitution of 
these known arc lengths in Equation 20, correspond- 
ing values of §, can be calculated. With the aid of 
Equation 9, the corresponding value of p2 can be cal- 
culated for each value of 6,. This procedure for de- 
termining the positions of every cut is absolutely 
necessary because of the irregular spacing of the 
teeth with respect to 65>. 

Since the cut is to be perpendicular to the non- 
circular gear blank surface, tan q must be deter- 
mined as for noncircular cams and the slope of the 
surface found. 

As shown in Fig. 3b, p2 is the length of a radial line 
from the center of rotation to the pitch line of the 
gear blank. 

The gear blank may be prepared in the same man- 
ner used for making a cam of this type. The vertical 
distance from the center of rotation of the gear blank 
to the outline of the blank is 


V= p2cosSagta...... , (21) 


where a is the addendum of the gear teeth to be cut. 

The angular position of the gear blank at a certain 
cut is 6. + a, Fig. 3b. The gear blank should be ro- 
tated to this angular position as measured from a 
known zero position perpendicular to the mill table. 

With the gear blank rotated to a particular angula! 
position for a cut, the bottom of the formed-tooth 
cutter should be set at a distance 


¥Y = p2cosaz—b...... (22) 
above the center of rotation of the gear blank, where 
b is the dedendum of the particular teeth to be cut. 
From the geometry shown in Fig. 3b, the center of 
rotation of the formed-tooth cutter must be offset 
from the center of rotation of the gear blank by 4 
distance 


= pe SiN a2 . (23) 
Determination of the gear profiles is dependent oD 
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equation into a series form may aid the solution. 
EXAMPLE 3: Consider a pair of reciprocal gears for 
which Equation 10 of Example 1 defines the func- 
tional relationship. Then, pitch line profiles of the 
gears are defined by Equations 12 and 13. 
Equation 11 is the first derivative of the function; 
the second derivative is 


a6; 2K 




















= f"(@2) = —- (24) 
~~” 023 
Combining Equations 11, 20 and 24 gives 
6 (K + 627)? + 4652 * 
8. = OK é | : - ] dé, (25) 
Ga (K + @27)4 
To simplify the procedure, let 
62 = K* tan ¢o (26) 
By differentiation 
d@2g = K™* sec? go ddo ‘ . (27) 
From Equation 26 
se 02 ) 
¢2 = tan ( x 
Then 
9a 
da = tan ( ) ‘ (28) 
K* 
= tan-l ( ~ ) 29 
¢» = tan K* (29) 


Equations 28 and 29 give the new values of the 
limits for the evaluation of Equation 25. Combining 
Equations 25 to 29 and simplifying give 


2 = 0 f° (K +1 — cost 2 go) dos (30) 
a P 


Equation 30 cannot be evaluated by ordinary means 
of integration. Upon proper application of the bi- 
nomial theorem to the integrand, 


8. = a+ nee[ [age — 


a 


- I (cos? 242) d 
—_—_—_—— cos 2 - 
2(K +1) J», ve? Ss 


1 tg ( boas a 
8(K + 1)2 J, yar Ove 


: % ] 
~ cos® 2 ddo... (31) 
16(K + 1)8/¢, = oot ¥s 


This series, of course, can be continued until required 
accuracy is reached. 


One tooth space must be arbitrarily located with 
respect to the reference line 6 = 0. The arc length of 
the pitch line from the reference line @ = 0 to the 
center of the particular tooth space, s., may then be 
calculated, as with Equation 31, letting 96, = 0 and 
§, the angular position of the center of the particular 
tooth space. Values of the limits, ¢, and ¢», are ob- 
tained from Equations 28 and 29. 

The angular position of an adjacent tooth space 
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the evaluation of Equation 20. Expansion of this 





must then be determined. For this particular cut the 
value of s., may be found by adding or subtracting 
one circular pitch from the first value of so. Thus, So, 
is known as well as the lower limit of integration 
which is zero, but the upper limit is unknown. It is 
recommended that, with the aid of Equation 13, the 
pitch line of the gear be plotted several times actual 
size and the centers of the first and second tooth 
spaces be located. Angular position of the center of 
the second tooth space must be measured with respect 
to the reference line @ = 0. With this trial value of 
6, ¢» may be determined and the working relation- 
ship, such as Equation 31, may be evaluated. Ap- 
proximations of, the true value of s., can be obtained 
in four trials, or less, within 0.0001-inch where 82, is 
the arc length associated with the second tooth space. 
This procedure should be repeated for all other tooth 
spaces. 

Teeth on the mating gear must be offset from the 
positions found for the first gear by one-half the cir- 
cular pitch. The same calculation and layout proce- 
dures may be used to locate the teeth. 


Concrete Jigsaw Puzzle 


HE concrete jigsaw puzzle shown is actually the 
foundation for a 42-foot vertical boring mill, one 
of the largest known removable-rail type mills ever 
built. Constructed at the General Electric plant in 
Schenectady, the foundation has walls almost two 
feet thick. It has an overall size of 37 by 59 feet, 
sinks 10 feet into the ground, and weighs 1134 tons. 
The completed mill, constructed by the Consoli- 
dated Machine Tool Corp., will have a heavy table 
measuring 20 feet in diameter, and a removable cross- 
rail weighing 70 tons. Powered by a 100-hp de motor, 
the mill will be used to machine hydrogenerator stator 
frames and upper-bearing bracket assemblies. 

Some 100 tons of steel, including 18 tons of rein- 
forcing steel, 10 tons of stud material, and 70 tons 
of piling, went into the foundation. Nearly 700 
cubic yards of dirt were removed. 
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NE of the most persistent demands among buyers 
of 16-mm sound-on-film projection equipment 
has been for lighter weight projectors which 
can be handled more easily by operating personnel—for 
example, by a 105-pound school teacher. Other re- 
quirements stress simplicity of operation, quietness 
and durability. These goals represent a real challenge 
to the designer of portable projectors because it is 
important that they be reached by methods that 
maintain or even improve the quality of the sound 
and picture. In designing the Kodascope Pageant 
Sound Projector, effective steps have been taken 
along these lines. 
Original Specifications: When the specifications for 
this projector were first outlined, the following gen- 
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SIMPLIFIE 


How new mechanisms and 
materials were utilized to 
meet buyer demands for 
ease of operation, light 
weight, less maintenance 


By L. T. Askren 


Project Engineer 
Eastman Kodak Co. 
Rochester, N. Y. 


eral objectives were listed as being the most essential 
in satisfying customer demands: 


1. The machine should project a picture that is 
steady, brilliant and sharp. It should reproduce 
good sound film with unquestionable intelligibility 
and naturalness. Its mechanism should be quiet 
and unobtrusive in operation 

. It should be light and easily portable, yet sturdy, 
foolproof, easy to thread and operate, and easy 
on film 

. It should be durable despite operation by nontech- 
nical personnel—often without lubrication, adjust- 
ment or even maintenance over a long period of 
time—yet servicing should be simple. 

. Finally, the complete sound projector should be 
reasonable in price. 
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EDESIGN FOR A FILM PROJECTOR 
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OTHER OBJECTIVES: As planning progressed it be- 
came apparent that an entirely new approach to the 
problem would be necessary. At the outset, therefore, 
it was decided that existing parts and assemblies 
would be used only if they had exhibited excellent per- 
formance in previous adaptations and could not be im- 
proved without excessive increase in cost. 

For example, it was found necessary to discard 
the lumiere cam, with all its kinematic beauty but 
inherent shortcomings, in order to reduce noise, attain 
long life without lubrication, avoid unsteadiness in 
the picture, and insure reasonable manufacturing 
tolerances. Also, it was considered desirable to in- 
vestigate new materials, such as nylon, and new ap- 
plications of ball and oilless bearings. Better and 
less expensive ways of stabilizing the sound system 
were needed to replace traditional, complicated meth- 
ods. 

The manner in which these objectives were achieved 
in the Pageant can best be evaluated if the machine 
is divided into its principal elements, and the ap- 
proach to each is considered. 

Picture Head: The projection or picture head con- 
sists of the following assemblies: 


1. The film-handling system, comprising the intermit- 
tent or pulldown system, sprockets, film gate, and 
the takeup and rewind system 

2. The optical system including the reflector, projec- 
tion lamp, condenser lenses, and projection lens 


3. The cooling system. 


GENERAL ARRANGEMENT: A universal motor drives 
both the film-handling system and a coaxial 214-inch 
squirrel-cage fan, Fig. 1. Its single speed of 4250 rpm 
is high enough to insure efficient control by an elec- 
trical governor, and also to induce a constant, ade- 
quate flow of air through the lamphouse. Belted to 
this motor and parallel to it, the shaft for the shutter 
and the pulldown cam rotates at 1080 rpm for silent- 
film speed and 1440 rpm for sound-film speed (18 
and 24 frames per second, respectively). This shaft 
ilso carries a nylon worm, Fig. 2, for driving two 
nylon helical gears on the sprocket shafts, one above 
and one below. These are the only gears, and all three 
»perate without lubrication. The film is driven by 
two sprockets, each having eight teeth. Since the 
film is advanced one frame per tooth, the sprockets 
ire geared to rotate at 4% the pulldown shaft speed. 

At the front end of the pulldown shaft is a knob 
that can be turned manually to aid in checking the 
threading of the film. A white dot on the knob is 
so placed that the operator can tell when the claw is 
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retracted from the film and film gate. 

Except for the flywheel, which is die-cast zinc, 
the whole film-drive housing, and supporting frames 
for the picture head, sound head and fan housing 
are die-cast aluminum for lightness, corrosion resist- 
ance, dimensional stability and sturdiness. Visible 
surfaces are finished with a light brown metallic 
wrinkle. 

PULLDOWN: In any projector, the heart of the 
picture head is the pulldown mechanism. This me- 
chanism determines the steadiness of the projected 
image, and is a prime factor in establishing the noise 
level of the projector. Sometimes, too, it establishes 
the interval between overhaulings. If the utmost 
in steadiness, life and quietness are to be realized, 
it is necessary to eliminate high-speed shafts, numer- 
ous gears, friction, the need for periodic lubrication 
(frequently forgotten), lumiere cams, skip-strokes, 
and problems caused by manufacturing tolerances. 

In the Pageant, a pivoted arm for the pulldown 


Fig. 1—A universal motor, belted to the shutter, 
drives the film-handling system of the Pageant. 
Cooling air is supplied by a squirrel-cage fan 


Se % 


eno 





claw, Fig. 3, makes possible the elimination of high- 
speed shafts, all but the minimum number of gears, 
the lumiere cam and the skip stroke, yet the pro- 
vision of a cam of reasonable size in a suitable 
location. This arm is pivoted on an axis parallel 
to the axis of the lens and, because it must period- 
ically enter and leave the film perforations, it must 
oscillate about a vertical axis, too. It must not, how- 
ever, rotate about any other axis, and since any trans- 
lation of the pivot axis is likely to cause unsteadiness 
of the projected image, the pivot cannot be set in rub- 
ber. A conventional universal joint with two mutual- 
ly perpendicular axes would serve, but since any ini- 
tial clearance in the trunnions or play developed 
through wear would cause unsteadiness and noise, a 
new type of ball-bearing pivot was developed. This 
pivot, shown in Fig. 3, operates without lubrication 
other than that applied at the factory. Noise and 
play are eliminated by using hard steel balls, harden- 
ed races and providing relief holes for the large pivot 
ball to prevent it from bottoming. The smaller balls 
roll. Lifetime lubrication is provided by an oil- 
saturated felt pad surrounding the pivot ball. This 
pad serves to prevent rust and to keep the pivot 
ball clean. 

During the pulldown part of the stroke, motion of 
the claw is approximately harmonic, and although the 
return stroke is so slow that type of movement is of 
little consequence, it is also approximately harmonic. 
Before and after the stroke, the claw dwells for short 
periods so it can enter and leave the film perforations 
without interference. Dimensional requirements for 
this type of cam are much less severe than for the 


traditional lumiere cam. Because the arm of the pull- 
down claw is spring-pressed against the cam, a pre- 
cise constant cam diameter, such as required for the 
lumiere, is not necessary, and no clearance problem 
ever develops. The rise of the cam, which determines 
length of the stroke, is the only precise dimension. 
A deviation in this dimension is multiplied by slightly 
less than two at the tip of the claw. 

To operate smoothly with minimum wear, the cam 
surface must be free of ripples. This is accomplished 
easily by making the cam of burnishea sintered iron 
(Super-Oilite). Impregnated with light turbine oil 
and mated with a nylon follower, the cam requires 
no further lubrication. This combination of ma- 
terials has been found to be superior to any other 
combination tested, with or without periodic lubrica- 
tion. 

A coined brass cam, heavily plated with chromium, 
is used for the in-and-out motion. This cam receives 
adequate lubrication from the porous, oil-impregnated 
pulldown cam. The side of the nylon follower for 
the pulldown cam rides against the in-and-out cam, 
and thus only one follower is needed for both cams. 

Even though the pulldown claw is made of hard- 
ened high-carbon steel, the claw tips are cyanided 
for additional resistance to the pronounced abrasive 
action of film. This treatment obviates the necessity 
for sapphire tips. 

SHUTTER: To hold the pulldown and in-and-out 
cams in their proper angular positions with respect 
to the shutter, a small tab is formed on the shutter 
to fit into mating holes in the two cams. Made of 
steel, the shutter is also the driving sheave for the 
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pulldown-cam shaft, and has an annular groove for 
a round-section belt rolled in its rim. The shutter 
has three blades, thus providing three interruptions 
of light for each frame of film, or a flicker frequency 
of 54 per second at silent speed and 72 per second 
at sound speed. 

SHUTTER SHAFT: The shutter, the two cams, and 
a sealed ball bearing for the cam shaft are clamped 
against a small steel ring made of square wire, which 
is held snugly in a shallow groove in the 14-inch shaft 
by a small cup-shaped collar. This thrust shoulder ar- 
rangement permits making the full length of the 
shaft a constant diameter, thus simplifying the part 
and precluding eccentricity. The ball bearing elimi- 
nates shaft wear, the need for lubrication, and the 
radial clearance that would be necessary in a sleeve 
bearing. Serving a triple purpose, the ball bearing 
takes the pull of the belt, the load of the cam, and 
the thrust of the sprocket gears, 

FRAMING: In order to allow the picture to be 
framed in the aperture of the gate, the claw pivot 
is mounted on an assembly that moves up or down 
when the operator turns the framing knob, Fig. 4. 
Thus the stopping position of the film with respect 
to the aperture may be changed and the outline of 
the aperture does not move on the screen. It is not 
necessary, therefore, to readjust the tilt of the projec- 
tor after the picture has been framed. 

OPTICAL SYSTEM: The optical system is a flexible 
one that utilizes a series of lenses and lamps which 
can be combined in various ways to suit widely dif- 
ferent projection conditions. Five different lenses 
provide for short throws, long throws, large screens, 








Fig. 4—Left—Film 
is moved up or 


small screens, wide-angle matte screens and narrow- 
angle specular screens. 

Although the projector is normally equipped with 
a 750-watt lamp, a 1000-watt lamp can be substituted, 
for the optical system is cooled with a blast of air 
sufficient to protect it. For small or specular screens, 
lamps of lower wattage can also be inserted. Trans- 
verse adjustment of the lamp socket is possible so 
that the prefocused lamps can be adjusted to make 
the screen bright and uniform. Correct longitudinal 
placement of the lamp can be maintained without ad- 
justment, as can the positioning of the Alzac alumi- 
num reflector and the two-element condenser system. 

SPEED CHANGER: Since the required cooling is 
independent of projection speed, it was found desir- 
able to run the fan at a constant speed. This speed 
was chosen to provide effective cooling without in- 
troducing excessive noise from the blower—partic- 
ularly important when sound is projected. 

Speed of projection is changed by a mechanism 
that shifts the drive belt from one groove to an- 
other of different diameter. The dual aluminum pul- 
ley, Fig. 1, has a sloping connecting step which 
helps the elastic belt climb from the small pulley 
to the larger. A lever with a pair of Tenite rollers 
straddling the belt allows the operator, from his 
normal position in front of the other controls, to shift 
the belt. For durability with respect to both use 
and age, the belt is a 0.080-inch coiled spring en- 
closed in a molded layer of Neoprene, making a total 
outside diameter of 0.150-inch. 

Sound Head: Consisting of a flywheel, a damping 
and isolating roller, and a sound-optical system, the 












down to frame the 
picture by shifting 
the ball pivot of 
the pulldown claw 
through a _link- 
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Fig. 5—Right— A 
simple _ threadin 
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sound head smooths out the linear velocity of the 
film and scans the sound track. 

GENERAL REQUIREMENTS: Good sound requires 
that variations in the speed of the film as it travels 
past the scanning point be kept to a low value to 
attain a satisfactorily low value of flutter. This vel- 
ocity-stabilizing or filtering requires the following 
components: (1) inertia, which is provided by the fly- 
wheel; (2) elasticity, which comes from the loops 
in the film; (3) damping, which is provided by the 
isolating and damping roller. Low-friction, smooth- 
running bearings are also required. 

Of the systems currently in use, most have two 
sprockets or complicated threading paths involving 
rollers, clamps, and tracks. Since many of the people 
who operate sound projectors have not had the op- 
portunity to study mechanical filtering systems, they 
are baffled by any but the simplest threading path. 
This design, Fig. 5, was produced with sympathetic 
attention to the nontechnical operator, and interest- 
ing byproducts of the simplification of the sound 
system are low cost and sound with a consistently low 
flutter content. 

FLYWHEEL: A 5-inch die-cast zinc flywheel pro- 
vides the inertia. Its carefully balanced assembly is 
mounted at one end in a precision ball bearing that 
supports the weight of the flywheel, and at the sound 
drum end, near the scanning point, in a sintered 
bronze bearing. Holding force from the self-leveling 


Fig. 6—Holding force from an arm-mounted pres- 
sure roller helps the film drive the sound drum. 
The damping roller is shown at top left, and 
the sound optical system is below the sound drum 


pressure roller and wrap of the film around the sound 
drum, Fig. 6, allows the film to drive the drum with- 
out slipping over its surface. 

FILTERING AND DAMPING: Most of the isolation, 
particularly for the higher disturbing frequencies, is 
provided by bends in the film where it passes around 
a softly sprung damping roller, Fig. 6, mounted on 
the end of an arm. Damping is furnished by a 
sleeve filled with a s:licone oil on the pivot of the 
damping-roller arm. When the arm of the damping 
roller is moved, shear in the oil between two cyl- 
indrical surfaces absorbs energy from the system. 

SOUND-OPTICAL SYSTEM: An assembly of cylindrical 
lenses in a zinc die-cast mount focuses light from the 
exciter lamp on the film. By means of a fidelity 
lever which moves the complete mount, the operator 
can quickly get a critically sharp focus on either 
surface of the film. Thence, the modulated light 
enters a Lucite prism inside the sound drum and is 
transmitted to the phototube behind the casting. 

Carrying Case: Of the original requirements, those 
calling for low cost, ease of operation, and light 
weight dictated that the entire outfit be housed and 
operated in a single carrying case. Since the projector 
is fastened to the case with only four screws, the 
whole projection mechanism can be easily removed 
for servicing. The elevation mechanism of the Pageant 
permits the operator to elevate the projector quickly 
by opening the elevation lock (Fig. 5, lower right 
corner), pressing lightly at the front of the projector 
to raise or lower the picture the required amount, 
and closing the elevation lock. When elevated the 
projector is quite stable laterally because the front 
foot is a cushioned bar more than 6 inches long. To 
this foot is fastened a vertical bar that rises nearly 
the full height of the case, through two slides fast- 
ened to the case. At the bottom bearing slide an ec- 
centric locks the bar to the case. Fastened to the 
top slide and running to the top of the vertical bar 
is a large coiled spring that supports much of the 
weight of the front half of the machine. At maximum 
elevation, the projector is tilted about 11% degrees. 

In summary, the objectives originally outlined, 
which called for good sound and picture, quietness, , 
simplicity, reasonable cost and universal operation 
have been realized in an assembly, weighing only 
3214 pounds. This assembly is housed in a single 
case arranged so that the speaker can be separated 
and placed near the screen. Wear-and-tear tests 
have shown that the durability of the whole assembly 
meets the original specifications. 





“A current plan for the young engineer should, first 
of all, include all of the activities that are necessary 
to round out engineering training to develop the en- 
gineer professionally and to make full use of his 
latent talents. After the young engineer has estab- 
lished himself and is recognized as an engineer of 
attainment, only then should he begin to devote some 
of the time at his disposal to enter a larger field of 
community activities that is useful, constructive and 
compatible with his background and mental develop- 
ment.”—FRED T. AGTHE, process engineer, Allis-Chal- 
mers Manufacturing Co. 
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Metal Stitching 


—can help to reduce costs of fastening 













ETAL stitching can be used to 
M join thin-section metals and 

nonmetals at high production 
rates without precleaning, drilling, 
punching, or hole alignment. In com- 
parison with conventional joining 
methods, metal stitching makes pos- 
sible production increases up to 700 
per cent and material savings up to 
as high as 50 per cent. 

Stitches are formed in one-fifth 
second and have high strength and 
durability. Wire cost is less than 144c 
per hundred stitches. Substantial ma- 
terial savings are possible with metal 
stitching because only small flange 
areas are necessary; flange widths 
need be only 44-inch. 

Stitching operations are performed 
on high-speed power-driven machines 
and stitches are formed from continu- 
ous coils of high-carbon steel wire, 
Fig. 1. 

Various available models of metal 
stitchers have machine speeds rang- 
ing from 280 to 325 stitches per min- 
ute. Operating speeds are, of course, 
considerably lower than these rated 
speeds and on most production ap- 
plications, range from 80 to 100 
stitches per minute. 

Wire: Stitching wire in common 
use falls into three Washburn and 
Moen sizes: 16-gage (0.0625-in.), 
18-gage (0.0475-in.), and 20-gage 
(0.0348-in.). Tolerances on these wire 
‘diameters are plus and minus 0.001- 
finch and the wire is not more than 
10.001-inch out of round. 

As a general rule, four nominal 
are available: The first has a tensile 
Strength range of 220,000 to 249,000 































Fig. 1—Typical stitcher showing tubular 
the Stitching Wire Div., Acme Steel Co. part being fastened to wood plug piece 


This article is based on material supplied by 
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psi; the second, 250,000 to 289,000 psi; the third, 
290,000 to 319,000 psi; and the fourth, 320,000 to 
360,000 psi. All sizes and grades can withstand 180- 
degree bends without fracturing or breaking. Stand- 
ard commercial finishes available include: Tin, gal- 
vanized, liquor, or bright finish. A highly corosion- 
resistant zinc-coated wire is used for aircraft or 
other applications where this quality is required, 
Fig. 2. 

For special applications, phosphor bronze, Monel 
and stainless steel stitching wire is used. Phosphor 
bronze wire most commonly used is 18-gage type 
S-54, and stainless AISI 302 in tensile strengths of 
163,000 and 230,000 psi. 

Olinches: There are two basic types of stitches 
used: the flat and the loop. Flat-clinched stitches 
have legs that lie flat against the bottom of the 
work. After the legs of these stitches penetrate the 
work, a clincher presses the legs flat against the 
bottom layer of material. Flat-clinched stitching 
machines are designed to handle work up to 25 inches 
from the column support and to produce clean crack- 
free holes, crowns flush with the top work surface 
to within 0.002 in., stitch legs flush with the bottom 
work surface to within 0.005-inch, and a maximum 
production penetration of two sheets of 0.040-inch, 
24 ST aluminum alloy. 

There are three types of loop clinches: The stand- 
ard, the by-pass, and the outside loop clinch. A graph- 
ical comparison of the three loop-clinched stitches 
and a flat-clinched stitch is shown in Fig. 3. Loop- 
clinched stitches usually have ;,-inch crowns (crown 
is the inside distance between the legs). Both metal- 
lic and nonmetallic materials are fastened to sheet 
metal sections with these standard loop-clinched 
stitches. 

The special by-pass and outside clinched stitches 
are usually furnished with 44-inch crowns. The by- 
pass loop is used for assembling all types of metal 
and nonmetal combinations and is especially ef- 
fective in attaching rods, small tubes, and springs 
to metal sections. The outside loop is used when it 
is desired to bury the stitching ends in nonmetallics. 


152 
































Flat-clinched stitches have ;,-inch crowns. These 
stitches provide the highest ultimate strength. How- 
ever, the flat clinch is unsuitable for heavy gages of 
steel or for over 1,-inch of nonmetallic materials. In 
these thicker materials, the legs of the stitch wander 
as they are driven through and tend to miss the 
close-tolerance guideways in the lower clincher. 

Stitches with smaller crowns have increased column 
strengths which slightly increase the machine ca- 
pacity. For this reason, the use of 4-in. crown 
stitches is presently increasing. Also, stitches with 
smaller crowns have a better appearance. Special 
crown sizes from as small as %-inch to as wide as 
1.201 inch have been utilized. 

Standard and special loop clinches are formed on 
five types of clincher profiles, Fig. 4. The tear-drop 
profile, type a, is used in nonmetal-to-metal combina- 
tions for clinching on the metal side. The two-groove 






Recommended Material Thicknesses 
















Metal to Metal 








(in,, max Metal to Nonmetal+ 

each piece) (in,, max each piece) 
Aluminum, SO ..... 0.093* 0.125 { % Sheet cork 
Alclad or 24 ST .... 0.040* 0.064 % Leather 
Aluminum extrusion. 0.062* 0.093 % Sheet Asbestos 
Cold-rolled steel, 1010 0.050** 0.078 % Fiber 
Hot-rolled steel ..... 0.037** 0.062 % Sponge rubber 
Galvanized steel .... 0.037** 0.050 4 % Solid rubber 
Stainless, full-hard . 0.010 0.020 % Phenolics$ 
Stainless, %-hard .. 0.012 0.025 | 4 Plastic§ 
Stainless, %-hard .. 0.015 0.030 % Standard Masonite 7 
Stainless, annealed . 0.020 0.040 4 Tempered Masonite 
Sheet brass, soft ... 0.030 0.050 % Woodt 
Sheet copper ....... 0.035 0.064 — 





ft Any nonmetallic listed may be employed with each metal 
but maximum combinations may not always be feasible. 

* Flat or loop clinch—all others loop clinch only. 

** Rockwell 50 on B scale or softer. 

§ Must be soft enough to penetrate without cracking. 

t Over % thickness, grain structure may cause leg to 
wander. 
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Types 
Standard loop By-pass loop Outside loop Flat clinch 
Fig. 3—Above—Basic types and sizes of clinches 
Fig. 4—Below—Various clincher profiles utilized in stitching 
Perpendicular ene 
fa) (b) (c) (o/ (e) (f) 
ae Loe Die Che ES) 
| —— 
[== >7] ee | —s eo rm) "nace Parallel ae 
Fig. 5—Right—Orientation of stitches with Diagonal ‘\ , 
respect. to load. Diagonal type is preferred 


profile with one end closed, type b, is for joining both 
metals and nonmetals to thin metal sections and 
clinching on a metal side. Both the two-groove open 
profile, type c, and the four-groove open profile, type 
d, are used in metal-to-nonmetal combinations when 
it is desired to embed the standard loop clinch in the 
nonmetallic material. 

The by-pass profile, type e, is used primarily to 
form 14-inch crown by-pass stitches around bars and 
tubing up to 44-inch diameter. However, this type 
can also be used to clinch on flat metal. The out- 
ward clinch profile, type f, is used to embed 14-inch 
crown outward-clinch stitches in nometallic materials. 
The extra row of grooves makes it possible to proper- 
ly clinch the legs of the stitches even if they wander, 
as in grainy materials. 

Strength of Stitched Joints: In addition to the fact 
that stitches can be loop or flat clinched, they can 
be applied to the work pieces either perpendicular, 
parallel, or diagonal to the line of pull, Fig. 5. Per- 
pendicular and diagonal stitches have higher shear 
strengths than parallel stitches. Loop clinches aver- 
age about 75 per cent of the strength of flat clinches 
shown. Whenever the yield strength of nonmetallic 
material to be stitched is less than that of the stitch- 
ing wire, the strength of the loop clinch is more than 
adequate. 

Stitchable Metals: The most frequently stitched 
metals are: Heat treated, clad and extruded alu- 
minum; cold-rolled steel; galvanized sheets; full- 
hard, 4%4-hard, 4%4,-hard and annealed stainless steel; 
soft sheet brass, and sheet copper. 

The most frequently stitched nonmetallic materials 
are: Sheet cork, leather, sheet asbestos, fiberboard, 
standard and tempered Masonite, sponge and solid 
rubber, phenolics and other plastics, solid wood and 
plywood. The accompanying table gives the recom- 
mended maximum stitchable thicknesses for these 
materials. 

Frequently, these maximums can be exceeded. How- 
ever, in instances where the metal has been work- 
hardened through forming, the recommended maxi- 
mum thicknesses may be impossible to stitch. An- 
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other factor affecting stitchable thicknesses is the 
condition of the machine. Most of the thicknesses 
tabulated are for parts stitched with 18-gage, grade 
330 wire. Wherever possible, the lowest satisfactory 
tensile-strength wire should be used in order to keep 
machine maintenance at a minimum. 





Hydraulic Generator Rotor 


OISED over the heads of a G-E field engineer and 
a Finnish power company representative, the huge 
iron umbrella shown is actually the rotor for a hy- 
draulic generator. Two of the water-wheel genera- 


tors have been built for installation in the towns of 
Leppiniemi and Imatra, Finland. Each rotor weighs 
approximately 230 tons. 
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Fig. 1—Right—Deuta-Werke change-gear box, show- 
ing counters, adjusting knobs and output shafts 


Fig. 2—Below—Schematic drawing of change-gear box 
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dD, Fig. 3 — Below—Cross-section, 
showing idler-gear arrangement 
and pawl and ratchet gear 


idler gears 








Change-Gear Box Has Wide Range 


HUMAN 


PRECISE known speed is often necessary in 
A the testing and calibrating of instruments. As 

one means of adjusting instrument speeds with 
high accuracy over a wide range, a German firm has 
developed the change-gear box shown in Fig. 1. This 
gearbox can, with appropriate input, produce any in- 
tegral output speed from 1 to 9999 rpm. 

In principle the box is a multiple-gear change box 
with four shafts of stepped gears connected by dif- 
ferential planetary gears which “sum up” the output. 
In this Deuta-Werke arrangement, shown schemat- 
ically in Fig. 2, shaft A is driven by a constant-speed 
motor. Shaft B is geared to A so that its speed is 
reduced to one-tenth that of A, and shafts C and D 
are geared down in the same ratio. 

‘Each of these driving shafts carries nine gear 
wheels, which are coupled to corresponding gears on 
driven shafts A,, B,, C,, or D, by a movable idler 
gear. By selection of the proper pair of gears, speed 
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of the driven shaft can be reduced in equal steps. 
Thus shaft A,, with the proper input, can represent 
the “thousand rpm” output, with individual speed 
changes in steps of 1000 rpm; shaft B, becomes the 
“hundred rpm” output and so on. 

Driven shafts are connected to the sun wheels ot 
planetary differentials Z, F and G, whose carriers aré 
geared to the output of the previous planetary. Thus 
the speed of the final output shaft represents the sun! 
of the speeds of all shafts. 

Idler gears, Fig. 3, are carried on a swinging arm 
which can first be shifted axially from gear to gear, 
and then be fixed in position. Four adjusting knobs, 
connected to counters showing the output speed, shift 
the arm to the desired pair of gears. When driving 
and driven shafts are not coupled, giving zero output 





for the particular set of gears, the driven shaft is | 


prevented from rotating backward by a pawl and 
ratchet gear, Fig. 3, or by a free-wheeling clutch. 
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CONSTRUCTION 


... for predicting design factors 
and cutting development costs 





By John Baude 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


ETERMINING optimum properties or predict- 
D ing performance of new products often cannot 

be done on a purely rational basis. A thor- 
ough-going theoretical analysis may be almost impos- 
sible, or at best, extremely tedious—and results fre- 
quently are of questionable accuracy. 

In many circumstances, adequate accuracy with 
minimum labor can be obtained by utilizing known 
properties or test data of existing products. Appli- 
cation of such methods implies, of course, that the 
characters of the systems, both existing and new, are 
essentially of a common order. This restriction usual- 
ly imposes no limitation on size, operating range, and 
other pertinent qualities. — 

When only two variables are involved, the problem 
is relatively simple. Interpolation, or extrapolation, 
of a plotted curve often suffices, or an empirical equa- 
tion can be developed. Three variables or more, how- 
ever, pose a greater problem. The usual graphical 
procedure requires plotting of curve families and in- 
terpolation, or extrapolation, both along the curves— 
between known points—and between the curves. Or 
again, an empirical relationship can be formulated, 
but the right expression is not always easily found. 

Possessing greater facility in everyday use than 
curve families, nomographs can often be developed 
by simple graphical procedures without recourse to 
mathematical analysis. A nomograph, or alignment 
chart, for three variables consists simply of three 
scales that are so arranged and marked that a 


MACHINE DESIGN—May 1952 


straight line through them strikes three values which 
satisfy the equation relating the variables. This article 
presents a method for the graphical transformation 
of curve families into three-scale nomographs. 
Transforming Curves into Straight Lines: The 
first step is to transform curves of existing data into 
straight lines. A single curve in a co-ordinate system 
can be transformed into a straight line by distortion 
of the scale on one axis. This action is demonstrated 
in Fig. 1 where curve Z is reproduced as a straight 
line Z’ of any arbitrary slope. Scale values of the 
new X’ co-ordinates are found by simply projecting 
from the original X values as shown. Hence, a curve 


Fig. 1—Transforming a curve into a straight 
line by distortion of one co-ordinate scale 
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becomes a straight line with a distorted X’ scale and 
an unchanged Y scale. 

Somewhat similarly, two curves can be converted 
to two straight lines by distortion of both co-ordinate 
scales. This transformation is shown in Fig. 2. For 
convenience, reference will be made to this graph in 
terms of quadrants (first, second, etc.), although it 
should be observed that designations of the distorted 
axes are not conventional in relation to their posi- 
tions. 

Two straight lines, Z,’ and Z,’ are drawn in the 
third quadrant in a similar direction and position to 
curves Z, and Z, in the first quadrant. These lines 
represent the curves Z, and Z, in the new X’, Y’ co- 
ordinate system. 

Horizontal and vertical lines resembling steps are 
drawn at random between Z, and Z, curves and be- 
tween the Z,’ and Z,’ curves starting as close to the 
zero point as possible. The vertical lines between Z,’ 
and Z,’ are extended through the second quadrant. 
The horizontal lines between Z, and Z. are also ex- 
tended through the second quadrant. Curve A is 
then drawn through the intersecting points of the 
vertical and horizontal lines in the second quadrant. 
Curve B is constructed in a similar manner in the 
fourth quadrant. Scale points on the Y axis are 
projected to the curve in the second quadrant. Lines 
are drawn from these points of intersection to the Y’ 
axis to obtain the Y’ scale points. The X’ scale is 
constructed in the same manner. 

The Z,’ curve is independently plotted from the 
source data in relation to the Y’ and X’ axes. If the 


‘ 
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Fig. 2—Left—Construction for transforma- 
tion of curves into straight lines by 
scale distortion of X’-Y’ co-ordinates 


Fig. 3—Below—xX’-Y’ scales from Fig. 2 transferred 
and employed for nomograph scales. Construc- 
tion of Z’ scale is indicated by dashed lines 
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result is a straight line or nearly so, the procedure is 
sufficiently valid and a nomograph of reasonable ac- 
curacy can be developed. If Z,’ is not a straight line, 
some necessary premise of the procedure is not pres- 
ent. Either the original data are erratic, or the prop- 
erties of the systems being compared are not of a 
common or uniformly progressing order. The latter 
complication may either preclude any logical linking 
of the data or may necessitate use of more involved 
methods for mathematically relating the variables. A 
study, such as that of Fig. 2, quickly indicates the 
wisdom of proceeding with the development, or aban- 
doning it. 

To obtain the best possible accuracy, X and Y scales 
usually should be chosen to make the Z curves as 
straight as possible, consistent with practical scale di- 
mensions. It is also desirable to choose two curves in 
close proximity, rather than widely separated, so that 
there will be a greater number of steps between 
curves. In fact, the curves must be close enough to 
permit three pairs of transfer points to be established 
without excessive extrapolation; otherwise, the proce- 
dure is ineffective. 

If equal original increments for the X and Y scales 
result in curves which are practically horizontal, it 
is obvious that the X scale should be compressed or 
the Y scale extended to give the curves more slope 
and increase the number of steps between them. 
Ideally, of course, the curves should tend to have a 
general slope of 45 degrees. Such a practice will also 
make the construction and use of curves A and B 
more accurate. 
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Fig. 4—Left — Typical nomographs pre- 
pared from co-ordinate transformations. 
These samples are useful reference for 
determining polarity of Y relative to X 
and relative locations of _ scales 


Fig. 5—Below—Method of expanding ex- 
ponential scales by utilizing a known scale 





— ee 





o Known points 
™Known scale 


Transferring Scales to a Nomograph: A nomograph 
in its simplest form consists of three scales represent- 
ing three variables. These three scales are so located 
and marked that a straight line drawn through them 
will mark three points which represent simultaneous 
values of the three variables. 

The nomograph in Fig. 3 is constructed directly 
from the straight-line plot in the third quadrant of 
Fig. 2. The X’ and Y’ scales of the nomograph are 
simply the X’ and Y’ axes of Fig. 2, drawn parallel and 
separated by any arbitrary distance. The Z’ scale is 
constructed graphically by use of data obtained from 
Fig. 2. Each principal scale point on Z’ is located by 
the intersection of two lines, each connecting values 
of X’ and Y’ known from Fig. 2 to hold for the desired 
value of Z’. The dashed lines in Fig. 3 demonstrate 
this procedure. 

Curve Z,’ is used to obtain point 1, curve Z,’ to ob- 
tain point 2, etc. The Z scale is established simply 
by joining the points with a smooth curve. 

The direction of increasing values for Y relative to 
X must be properly selected. The typical cases shown 
in Fig. 4 serve as a guide on this detail. If the two 
lines joining X and Y points for finding a Z point fail 
to intersect, the polarity of one scale must be inverted. 

Usually the Z scale is a straight line. However, if 
the Z lines in the graph intersect each other in several 
points, such as in Figs. 4e and 4f, the Z scale is a 
curve. 

With this method of obtaining a nomograph only 
three points are obtained for the Z’ scale. To make 
use of the nomograph, a full scale must be developed. 




















Table 1-Maximum Loads for Helical Springs * 
( Test dota in pounds) 
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Fig. 6—Above—Test data from Table 1 _ 
ted as conventional curves in first quadrant 
and transformed to straight lines in third 
quadrant. Outside diameter is plotted as Z, 
diameter of wire as X and max load as Y 





Fig. 7—Below—Nomograph prepared from test 
data and analysis as shown in Fig. 6 and Table 
1 for 4 to 14-inch wire diameter having 
outside spring diameters from 3.5 to 7 inches 


a x 


Mox. pounds Outside 
load dia, of 


springs 
10000 —F Pad 
Wire dia. of spring 











Some scales, are linear or nearly linear and can be 
expanded by proportioning the spaces between scale 
points. However, scales may be exponential, log- 
arithmic, or other functions. These scales may be 
filled in by the method shown in Fig. 5. Known ex- 
ponential scales can be easily constructed and log- 
arithmic scales may be taken from a slide rule. 

Application of this method of expanding known 
data to a common problem shows its usefulness. 

Solving Spring Problems: Spring data shown in 
TABLE 1 was obtained by testing a total of 80 springs. 
High cost of such work with these heavy-gage springs 
could be reduced greatly by careful graphical analysis 
of only nine actual test points. For practical pur- 
poses, these nine tests eliminate the need for all other 
tests, as will be shown by comparison of graphical 
data with actual test data in TABLE 1. 

The test data selected and shown in Fig. 6 are 
marked as reference points on the wire size curves, 
l-inch, %-inch, and 34-inch, corresponding to the nine 
numbers indicated in TABLE 1. 

Transformation of the curves into straight lines is 
accomplished as previously explained. Curves for % 
and 1-inch diameter wire are used for obtaining the 
new scales. With the new scales, the 34-inch diam- 
eter wire curve becomes a straight line when pro- 
jected into the third quadrant, showing that consist- 
ent results could be expected. 

The nomograph shown in Fig. 7 gives all spring 
data contained in TABLE 1 with reasonable accuracy. 
Interpolation and extrapolation to obtain wire sizes 
of 1%, 15/16, 13/16, 11/16, 9/16 and even \%-inch is 
easy and errors do not exceed plus or minus 5 per 
cent. In most cases, it is far below this value. A 
wealth of spring data can be quickly and readily 
taken from this nomograph. 

Assuming that %-inch wire is not available at 
present but a 15/16-inch diameter wire is available, 
the spring will be loaded to a maximum of 5000 Ib at 
100,000 psi stress. What is the outside diameter of 
the spring? From the nomograph, Fig. 7, a 6-inch 
diameter is required. Actual tests give 4970 psi or 
an error of 0.6 per cent. Spring deflection data can 
be treated in a similar manner, and a second nomo- 
graph could be prepared to give deflection data cor- 
responding to load, wire size and spring diameter. 

Suitability of Data: It is desirable to predict as 
soon as possible whether or not all curves can be pre- 
sented as straight lines in the third quadrant of the 
co-ordinate system. Curves which are similar in ap- 
pearance and run fairly parallel to each other usually 
will plot as straight lines in a co-ordinate system with 
two distorted scales. Curves such as sine curves 
which change their direction must be treated in two 
parts. If only test data are available they should be 
plotted in curve form first in order to determine if 
they are erratic, or can be based on a mathematical 
formula. 

A little experience along this line will show how ‘0 
judge a family of curves from the standpoint of de- 
termining whether it can be used for preparation of 
a nomograph. In order to make this system work 
properly, test data should be plotted as soon a5 
data are available to outline at least three curves. 
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Analyzing Accelerations 


of Complex Mechanisms 


. - . how conventional polygon methods 
can be applied to floating-link systems 


By R. T. Hinkle 


Professor of Mechanical Engineering 
Michigan State College 

















ECHANiSMS containing more than one float- 

ing link usually present a challenge to the 

designer when an acceleration analysis is re- 
quired. In many such complex mechanisms, accelera- 
tion problems have often been left unsolved in the 
past. Kinematics texts usually contain discussion of 
the polygon method of acceleration analysis for simple 
mechanisms. However, such discussion frequently 
is not adequate for analysis of linkages such as those 
shown in Figs. 1 and 2. 

Several methods have been developed!-? for solv- 
ing acceleration problems of this type. However, 
these methods diverge somewhat from the usual ac- 
celeration polygon method, or as it is sometimes 
called, the relative acceleration method. Today mech- 
anisms are becoming more complex and operating 
speeds are increasing. Hence, in contrast with the 
past, need for effective analysis is becoming more 
critical. Introducing no new basic concepts, this 
article demonstrates how the conventional polygon 
method can be extended for the solution of certain 
more complex mechanisms. Procedures can be most 
easily outlined by solution of several problems. 

In the first example, Fig. la, the problem is to 
determine the acceleration image of link 4. The 
angular velocity w. and acceleration ga, of link 2 are 
known. The velocity polygon is shown in Fig. 1b. 


1 References are tabulated at end of article. 
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The velocity of B relative to the frame is calculated 
and laid off as ob. The motion of D relative to B is 
perpendicular to DB. A line through b in this direc- 
tion will contain d. A line through o perpendicular 
to link 5 will contain e and a line through o perpen- 
dicular to link 6 will contain c. The velocity image 
of link 4 will be perpendicular to EDC and its ends 
will lie on the lines containing e and c. A trial solu- 
tion €,c, is drawn, and d, is located by proportions. 
A line through d, and the intersection of the lines 
containing e and c (in this case pole 0) is the locus 
of d, for all trial solutions. The intersection of this 
line with the previously determined line containing 
d locates d. The image edc is then drawn. 

The acceleration polygon is shown in Fig. le. 
Normal and tangential accelerations of B with respect 
to O, , Azo and ;Ago, are calculated and laid off from 
pole o’. Next, ,Appz is calculated, from the velocity 
obtained in the velocity polygon, and laid off from 
point b’. The perpendicular at the terminus will con- 
tain ,Ap, and point d’. Then ,Agqg is calculated and 
laid off. The perpendicular at the terminus will con- 
tain ;Agg and c’. 

A portion of the polygon is shown in Fig. 1d. For 
purposes of explanation it will be assumed that point 
d’ is known. Point e’ can be located by laying off 
n»Agp (shown dotted) and drawing a perpendicular 
at the terminus. The intersection of this perpen- 
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dicular and the line containing e’ locates e’ and de- 
termines the magnitude of ;Agp. Point c’ can be 
found in similar manner. The vectors can also be 
arranged in a different manner. Acceleration ,Agp 
(shown solid) can be drawn from d’ and ,Agp (shown 
solid) can be drawn perpendicular to terminus of 
‘Agp. The latter arrangement must be used in mak- 
ing a trial solution. 

Referring again to Fig. 1c, ,Agp, shown at (1), 
is laid off in its proper direction with its terminus 
touching the line containing c’ at any point. A line 
(2) is drawn through the origin of ,Agp parallel to 
the line containing e’. Then, ,Ac¢p is laid off at (3) 
such that its terminus touches the line containing c’. 
A line (4) is drawn through the origin of ,Ag¢p 
parallel to the line containing c’. A trial solution 
for the tangential accelerations can now be made. A 
line e’, c’,; is drawn between lines (2) and (4) per- 
pendicular to the original line EDC of Fig. 1a. Next, 
d’, is located by proportions. A line through d’, and 
the intersection of lines (2) and (4) will contain 
points d’, for all trial solutions. The intersection of 
this line with the other line containing d’ locates d’. 
The correct value of ,Agp and ;Agp can be drawn and 
the acceleration image of link 4 determined. 

As another example, a mechanism that is equiva- 
lent to the Walschaert valve gear is shown in Fig. 2a. 
To reduce the number of lines in the solution, some 
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Acceleration image 





Fig. 1—Acceleration analysis of 
five-link mechanism, a, with one 


, floating link, is conducted by 
polygon method. Velocity poly- 

b (b) gon is shown at 5, and accelera- 
tion polygon at c. Alternate vec- 


tor arrangements for determining 
acceleration image of the float- 
ing link is shown at d 





of the links involving only simple theory have been 
omitted. Link 2 has been given arbitrary angular 
velocity and acceleration w. and a. Slider G has been 
given arbitrary linear velocity and acceleration Vy, 
and Ag. The velocity polygon is shown in Fig. 2b. 
Its construction requires the use of simultaneous 
trial solutions. The known linear velocity Vg is laid 
off as og. Vpe is calculated and laid off as ob.. A 
line through the terminus of b, in the direction of 
sliding of B, relative to B. will contain bs. A line 
through pole o perpendicular to link 4 will contain c. 
A horizontal line through o will contain e. A tria! 
solution for link 3 is made. First, b,., c, is drawn 
perpendicular to link 3. Then, d, is located by propor- 
tions. A line through d, and the intersection of lines 
containing c and bg will be the locus of d, for all tria! 
solutions for link 3. A trial solution for link 5, f,¢ 
is made perpendicular to link 5 and d, is located by 
proportions. A line through d, and the intersection 
of lines containing e and f will be the locus of d, fo: 
all trial solutions of link 5. The intersection of the 
lines containing the trial points d, and d, will locat: 
d. Then, lines def and dcb, are drawn. 

The acceleration polygon is shown in Fig. 2c. Its 
construction requires simultaneous trial solutions fo! 
links 3 and 5. The construction is made in the follow- 
ing manner. Vectors ,Apo.7n, :Apo.n ANd 2Vp3.pow2 Are 
determined and laid off as shown. A perpendicular 


MACHINE DESIGN—May 1952 




















of 
1e 
dy 
y- 


'S 


\ 


vr Sr ee We 
















Acceleration image 
e—— of link 3 














gee" 
¢ Acceleration image 
of link 5 





at the terminus of 2V g3 ows Will contain ,Az3. po and 
hence b’,. Now ,Acy is determined and laid off. The 
perpendicular at the terminus contains ;Acy and c’. 
Next, Ag is laid off as o’g’. E has horizontal motion 
and hence e’ will lie on a horizontal line through o’. 
Than, ,Arg is determined and laid off. The perpen- 
dicular at the terminus contains ,A;yg and f’. In- 
formation is now available for making the trial solu- 
tions. Link 3 will be considered first. Vector ,Az3-0 
is calculated and laid off in any position having the 
correct direction and its terminus on the line con- 
taining b’;. The position chosen is shown at (1). 
The perpendicular distance between the origin of the 
vector and the line containing c’ is a trial value for 
tAps.c- This is shown at (2). At (3) ;Apo is determined 
from ;Azs.¢ and the proportions of link 3. Next, ,Ano 
is calculated and laid off at (4). This locates a trial 
position for d’ shown as d’,. If a second trial solu- 
tion is started ,An3.¢ Will be laid off at some position 
such as (5). The line (6) through the origins of 
these two vectors will be parallel to the line con- 
taining b’;. It is therefore not necessary to make a 
second trial solution. Line (6) is drawn through the 
origin of the vector (1) parallel to the line containing 
b’,. A line (7) through the terminus of vector (3) 
and the intersection of line (6) and the line con- 
taining c’ will contain the termini of all trial solu- 
tions for ;Apo. Line (8) through the terminus of 
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Trial solution (13) 
~_ 











Fig. 2—Multiple-link mechanism, a, similar to the 

Walschaert valve gear for steam locomotives. Ac- 

celeration of links 3, and 5 can be found with veloci- 

ty polygon 6 and the acceleration polygon ¢. In ¢, 
layout steps are numbered in sequence 


vector (4) and parallel to line (7) will contain all 
trial points d’,. In a similar manner a trial solution 
is made for link 5. Vectors for the trial solution 
are (9), (10), (11) and (12) and are laid off in 
that sequence. Line (13) is drawn in the same man- 
ner as line (7), and line (14) containing d’ is parallel 
to line (13). The intersection of the two lines con- 
taining d’ locates d’. The acceleration image of link 
3 can now be determined by constructing the correct 
vectors (15), (16), (17) and (18), starting from 
ad’. The acceleration image of link 5 is made in a 
similar way. 


REFERENCES 


1. A. S. Hall and E. 8. Ault—‘‘Auxiliary Points Aid Acceleration An- 
alysis," MACHINE DESIGN, Nov., 1943, Pages 120-123, 234. 


2. W. J. Carter—‘‘Acceleration of the Instant Center,"’ Trans. ASMB, 
Vol. 72, 1950, Page 142. Discussion by P. G. Jones, Trans. ASMB, 
Vol. 72, Page 469. 





“Fabrication labor is the most highly skilled in 
American industry and the hardest to get. If a skilled 
workman has no work he will naturally go some place 
else and later, when needed, may not be available 
for re-employment. Management is aware of the neces- 
sity to adjust the defense production in a rapid and 
orderly fashion to take up the slack in curtailed. 
civilian production in order to avoid competition in 
the open market with other industries for skilled 
labor.”—ENDICOTT R. LOVELL, president, Calumet and 
Hecla Consolidated Copper Co. 
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Fig. 1—Diagram of snap-action mechanism, such as employed in 
Syracuse, N. Y. P. 


switches, showing sequence as yoke and handle move from left- 
hand limit, a, to right-hand, c. At 6, with handle position £, spring 
force overcomes contact friction and impels yoke to the right 





NAP-ACTION mechanisms find application in 
electrical circuit breaking devices where their 
suddenly accelerated motion permits a quick in- 

terruption of the current without an unduly large arc. 
Other uses are found in trigger mechanisms, latching 
devices and wherever the potential energy of a spring 
is to be icleased suddenly. 

In the design of snap-action switches where space 
is at a premium, it is desirable to determine before 
actually modeling the device whether the spring 
which can be accommodated will actually produce a 
fast enough travel to interrupt the arc. Critical ve- 
locities are known from previously built designs and 
being able to calculate the velocities of the moving 
parts in a new design eliminates a great deal of ex- 
perimental work. 

Although the method described in this article was 
developed for snap-action switches, it is applicable in 
principle to other mechanisms. 

The particular mechanism to be discused in detail 
is diagrammed in Fig. 1. The first step is to determine 
the loading rate of the spring in pounds per inch de- 
flection. Next it is necessary to determine the force 
which must be overcome before the mechanism can 
start to move. In this example, a retaining force is 
built into the mechanism in the form of the grip of 
movable contact blades on stationary contacts. Either 
calculation or a simple model may be used to deter- 
mine this force. Where the spring operates at a large 
radius from the center of rotation as compared with 
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the bearing radius, friction at the bearing may be 
neglected. 

Since the external actuating member, the handle, 
moves slowly compared with the snap-acting member, 
the yoke, it is permissible to assume that the full mo- 
tion of the yoke occurs while the handle remains in 
one position, Fig. 1b. Therefore, that position of the 
external member which produces enough spring pres- 
sure to overcome the retaining force must be deter- 
mined. A graphical procedure is usually adequate. 
When this position is known, the torque on the mov- 
ing part at several points in its travel can be deter- 
mined. 

Once torque is known at several points, accelera- 
tion of the member can be calculated at the same 
points with the fundamental expression 


+. J 4c 


where a = angular acceleration, T = torque, and / 

moment of inertia. Moment of inertia of the en 
tire assembly can be determined analytically, or ex- 
perimentally if a sample is available, by any of severa 
procedures. 

From a plot of angular acceleration versus angular 
position, graphical differentiation can be performe: 
to obtain velocity at any point. From kinematics 


6 
w= Yor + 2 fae ne (2) 
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the acceleration-positon curve is the integral term 
and can be measured graphically. Dividing the graph 
into strips permits determination of velocity at a 
number of positions. 

Again by plotting angular velocity against angular 
position the time for travel may be determined by 
dividing the graph into strips parallel to the velocity 
axis. If the average velocity in one of these strips is 
wg degrees per second and the length of the strip = 
#, degrees, then time to travel this distance is 


and the total time to travel the complete distance is 


_ O, 
t = baiwews , TT Te. Tee (4) 
60 Wa 


Hence, the velocity, acceleration and position at any 
time during the travel of the snap-acting member are 
known. 

To illustrate this method, calculations have been 
carried through for a mechanism of the type shown 



























Table 1—Calculation Stages for Obtaining Time Increments 
Yoke Spring Spring Spring Angle Force Acceleration 
Position Length Deflection Force DCB sin DCB Torque rad per Velocity Time 
(deg) (in.) (in,) (ib) lb-ft sec? deg per sec sec 
0 0.242 0.289 5.40 11% 1.05 0.0301 8,000 0 
0.00539 
10 0.256 0.275 5.15 13 1.16 0.0332 53,400 3,710 
0.00163 
20 0.270 0.261 4.88 14 1.16 0.0332 53,400 8,600 
0.60098 
30 0.285 0.246 4.60 14 1.11 0.0318 51,200 11,700 
0.00078 
40 0.300 0.231 4.32 14 1.05 0.0301 48,500 13,900 
0.00070 
50 0.312 0.219 4.10 13 0.92 0.0264 42,500 15,600 
0.00065 
60 0.328 0.203 3.80 12% 0.82 0.0235 37,800 17,100 
0.00035 
66 0.335 0.196 3.66 11% 0.73 0.0209 33,600 17,800 
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in Fig. 1 which represents an electrical switch. 

The spring has a free length of 0.531-inch; its rate 
is 18.7 lb per inch deflection. Also from previous de- 
signs it is known that a force of 0.75 lb is required to 
overcome the contact friction. Since BC, the distance 
from the center of rotation of the yoke to the spring 
seat on the yoke, is 0.344-inch and the retaining fric- 
tion acts at a radius of 0.473-inch from B, the reten- 
tion of 0.75 lb is equivalent to (0.473/0.344) (0.75) = 
1.03 lb at C. 

The next step is to determine in what position of 
the handle the spring pressure has a component of 
1.03 lb normal to the yoke. This is most easily de- 
termined by the construction shown in Fig. 2. Asa 
first approximation, the angle 8 is assumed equal to 
10 degrees. For this handle position the length of the 
spring = C,D = 0.250-inch by measurement or the 
spring deflection = 0.281-inch. Therefore, the spring 
force along the spring axis = 0.281 (18.7) = 5.25 lb. 
Also by measurement angle DC,B = 6 degrees. There- 
fore, the component of the spring force tending to 
rotate the yoke = 5.25 sin 6 degrees = 0.55 lb, which 
is not enough to overcome the contact friction. 

This construction is repeated for a handle position 
of 8 = 15 degrees. The spring force is 5.40 lb and 
the angle DC,B = 11% degrees. The turning com- 
ponent is 5.40 sin 11% degrees = 1.05 lb. Thus it 
can be assumed that the yoke will start moving when 
B = 15 degrees. 

Now the total angular yoke travel, which in this 
example is 66 degrees, is divided into an arbitrary 
number of segments. Numerical subscripts of C in 


Fig. 4—Velocity versus displacement of yoke. Vel- 
ocity averages for successive displacement incre- 
ments permit calculation of time increments 
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Fig. 2 denote angular position from the starting point 
in degrees. Corresponding spring lengths DC 9, DC 29, 
etc., are drawn and for each position, the angles 
DCB, DCB, etc., are measured. By standard meth- 
ods, the moment of inertia 7 of the rotating assembly 
is found to be 6.2 x 10-7 ft-lb*. 

With the foregoing information, including Equa- 
tion 1, necessary measurements and computations can 
be made to accumulate all data up to and including 
acceleration in TABLE 1. Actually, however, a modi- 
fied acceleration factor is required in this case for the 
0-degree position. 

Since the yoke does not swing freely as soon as it 
starts moving, but drags the moving contacts over 
the stationary contacts for about the first 10 degrees 
of travel, this retention must be allowed for in the 
torque value. Experience has shown that for this 
type of mechanism 1/6 of the torque exerted by the 
spring is available for acceleration. Therefore the 
0.0301 lb-ft torque at the 0-degree yoke position is 
taken as 0.005 Ib-ft. 

From the tabulated acceleration values in TABLE 1, 
the curve shown in Fig. 3 is plotted. Between 0 and 


10 degrees, the shape of the curve is assumed to be 


irregular because of the impossibility to exactly allow 
for the effect of retention. 

By use of Equation 2 and the graph, Fig. 3, angular 
velocity for successive positons may be calculated as 
follows: For yoke position 6 = 10 degrees, w, = 0, 
% = 0.8, and for convenience in calculating the area 
under the curve, a,9 is assumed to equal 1.6. Then 


0.8 + 1.6 7 
#10 =yo+2 (———) (104) (—-) (10) 
2 180 








= V 0+ (0.8 + 1.6) (104) (0.175) 
= 65 rad per sec 


= 3710 deg per sec 


Similarly, for 6 = 20 degrees, w,) = 65, a 9 and agp 
= 5.3 from TABLE1. Then 





woo = V 652 + (5.3 + 5.3) (104) (0.175) 
= 150 rad per sec 
= 8600 deg per sec 


This process is continued in 10-degree (0.175-radian ) 
increments to 60 degrees, and a 6-degree (0.105-ra 
dian) increment for the last part of the travel. The 
calculated velocities are shown in TABLE 1. 

Next, these velocities are plotted against the yok: 
position, Fig. 4. Then by use of Equation 3 the travel 
time can be obtained from this curve graphically. For 
example, between 6 = 0, and @ = 10,¢ = (10) (2)/ 
(0 + 3710) = 0.00539 sec. Between 6 = 10 and @ - 
20, ¢ = 20/(3710 + 8600) = 0.00163 sec. Periods 
for all positions of the travel are entered in TABLE !. 
Total time, simply the summation of the individual 
periods, is 0.0105 sec. 

The periods can be readily checked with an oscillo- 
graph after the device has been built. It has been 
found that the calculated results agree closely enougo 
with actual test to confirm the validity of this method. 
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Analysis of Servomechanisms 


By R. Hadekel 


Consulting Engineer 
London, England 


ERVOMECHANISMS have become increasingly 
S familiar in recent years. A typical example is 

the power operation of aircraft controls. 
Movements imparted by the pilot to the con- 
trol wheel or rudder pedal are accurately reproduced 
at the control surface (aileron, rudder, or elevator) 
while the force which he exerts is amplified, possibly 
to a substantial extent. The movement at the con- 
trol wheel or pedal is termed input, that at the con- 
trol surface output. The servo functions by measur- 
ing the difference between input and output, which 
is termed error, and using a source of power to move 
the output until the error is reduced to zero, or at 
least to a sufficiently small quantity. All servomech- 
anisms are based on this principle, although the input 
and output quantities need not necessarily be dis- 
placements of some machine member. They can be 
velocities, temperatures, pressures, etc. 

The essentials of an elementary servo are shown in 
the block diagram of Fig. 1. The output @, is brought 
by the feedback path to the differential D, which sub- 
tracts it from the input 6;. the output of the differ- 


ential being the error «. Blocks A, B, and C represent 
a chain of components in the power amplifying sys- 
tem, the output of each forming the input to the 
next; thus x, is the output of A and the input of B. 

These components may be electronic, hydraulic, or 
mechanical amplifiers, motors, or passive networks 
the purpose of which is to modify the characteristics 
of the system in any desired manner. For example, 
A may be an ideal amplifier (that is, strictly propor- 
tional and devoid of time lag). Then 2, = k,e, where 
k, is the amplification ratio. If for the sake of argu- 
ment B is a variable-speed gear, of which x, repre- 
sents the setting (the gear ratio) and x, the output 
displacement (not speed), there can be written: 
dx./dt = ko.x,, where kz is a fixed constant. 

If the system is electrical, C might be a motor and 
%_ its field current, which produces a torque k;%o, 
where k; is another constant, 6, being the angle moved 
by the motor shaft. The motor might be used to 
wind up a spring of elastic rate A, the armature hav- 
ing an inertia J and being subject to a damping force 
proportional to its velocity, with damping coefficient 











6; - ¢€ te Xp 





























Feedback path 








8 Fig. 1—Block diagram 





of typical servo system 
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yp. Then its equation of motion is 


Stability and Harmonic Analysis: To insure that 
a servomechanism is satisfactory it must be estab- 
lished that 


1. It is stable in the absolute sense; that is, free from 
divergent oscillations or nonoscillatory divergence 












2. Any oscillations which do occur, and they are 
most often inevitable, are adequately damped. 


In simple cases a direct check on both conditions 
may be obtained by solving the system differential 
equation such as the foregoing. In most practical 
cases the first condition can be checked more rapidly 
by using the Routh-Hurwitz or Nyquist criteria, 
which are beyond the scope of this article. However, 
the Nyquist criterion is based on the determination of 
harmonic response, which is also the usual approach 
to a check on the second condition. 

On the basis of experience with and analysis of 
actual servo systems, the following criterion has been 
evolved, and is the most generally used check on the 
second condition: 




















oo 
10 F 
ys A servo system is adequately damped if, when the 
4 4 Fig. 2—Nomogram for deter- input is a sinusoidal function of time, the ratio of 
3 mining system amplification from amplitude of output to amplitude of input never ex- 
3f loop gain and loop phase angle ceeds 1.3 (approximately) over the whole range of 
. frequencies from zero to infinity. 
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r Use of this criterion involves the determination of 
r the amplitude ratio at all frequencies, when the ampli- 
2b tude of input varies sinusoidally with time. 
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A = Loop amplification 


@ = Loop phase angle 


= System transfer function = Mei” 





M = System amplification 
y = System phase angle 


In the foregoing, e = 2.71828, the base of natural 
lovarithms, andj = \/—1. Since @; = « + 


9 


—_—_ 


9 9 e Aei® 


- > 6. 1+ Ae 











6; et 6, 





But in vectoral representation, 


ei? = cos ¢ + jsing 











Therefore, 
8, Aei? 
6; 1+ Acos¢+ jAsing 
or 
Ael* 
Mei? = 


1+ Acos¢+ jAsing 
Manipulation of this latter expression gives 


A2 
M2 = (1) 
1+ A*+ 2Acos¢ 





tan ¢ 
tan vy = ——————-_......... ..... (2) 
1+ Asec¢ 


The aim of existing methods of computation, and 
of the new method proposed in this article, is to solve 
Equations 1 and 2 graphically, the charts being cali- 
brated in terms of loop gain G in decibels rather than 


loop amplification A, since G is usually directly avail- 
able from logarithmic plots of loop gain. By defini- 
tion 


G = 20 logio A 


The proposed method consists in the use of two 
nomograms, Figs. 2 and 3, which give M and y in 
terms of G and ¢. Thus in Fig. 2, a line drawn 
through any pair of values of G and ¢ gives the cor- 
responding value of M at its intersection with the M 
scale. Similar procedure with Fig. 3 gives y. In Fig. 
3 two sets of scales are given for ¢ and y, to avoid 
having the chart go to infinity. 

The chart of Fig. 2 illustrates in a vivid manner 
several well known laws of servo theory. The line 
drawn from M = o to @ = 180 deg is tangent to 
the G curve at G = 0. This corresponds to the con- 
dition when the Nyquist plot passes through the point 
—1,0. This line thus represents the limit of stability 
in the absolute sense. 

A line drawn through G = 0 and M = 1.3 passes 
through ¢ = 135 deg. The angle, 180 — 4, is called 
the phase margin; to give the required degree of sta- 
bility, the phase margin at G = 0 must be at least 
45 deg. This, of course, is a necessary but not always 
sufficient condition. Drawing a tangent to the G 
curve from ¢ = 135 deg shows that for this angle the 
maximum value of M is 1.4, corresponding to G = 5 
decibels. If M = 1.4 is accepted as tolerable, it is 
evident that unless ¢ changes rather sharply in the 
neighborhood of G = 0, which is rather unusual, the 
phase margin at G = 0 is a rough criterion of the de- 
gree of stability, as expressed by the peak value of M. 

A line drawn through ¢ = 180 deg and M = 1.3 
crosses the G scale at G = 12.8 decibels and G = —5 
decibels. These represent the nearest points to —1,0 
at which the Nyquist plot can cross the horizontal 
axis for satisfactory stability. The corresponding 
values of G are sometimes referred to as allowable 
gain margins. They correspond respectively to 
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Fig. 4 — Schematic 
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With K, the gain factor arbitrarily assumed equal 
to unity for the purpose of initiating the analysis, 
the foregoing expression can be broken down by 
standard methods, and values of G, which is a func- 
tion of A, and ¢ can be plotted against w, Fig. 5. The 


Nyquist diagram points (A cos ¢, A sin ¢) —4.36,0 
and —0.565,0. Thus from Equation 1 the correspond- 
ing values of M are 4.36/(4.36-—1) = 1.3, and 0.565/ 
(1-—0.565) = 1.3. 


EXAMPLE: Fig. 4 shows a frequently used type of 
hydraulic servo. The input @, is applied to the lever, 
which also receives the output @, from a hydraulic 
motor and reduction gear. The error is applied to a 
second lever, which also receives the output of a 
small cylinder, the difference being applied to a 
valve which actuates a cylinder. Movement of the 
cylinder is applied to the pump lever which controls 
the output of a variable delivery pump which sup- 
plies a motor. 

For a typical servo of this kind, with load due 
solely to inertia and viscous friction, and neglect- 
ing oil compressibility, the loop transfer function is 


8 K 
= Aet = 
e jo(1 + 0.008jwa) (1 + 0.02jw) 








problem is to determine the permissible value of the 
gain factor K, and to calculate M for that value, 
and also y. A first guess, which in this instance turns 
out to be good enough, can be made by applying the 
phase margin criterion, as follows: Draw a horizontal 
line for ¢ = 135 deg, and from the point where this 
cuts the ¢ curve, draw a vertical line to cut the G 
curve which it does at an ordinate corresponding to 
about —22 decibels. The permissible gain factor K is 
then 22 decibels, A = 12.5. Choosing this value, draw 
a horizontal line (marked 22 decibels in Fig. 5) 
through the ordinate —22 decibels. This line is then 
the new origin for G, the origin for ¢ remaining un- 
altered. From these data M and y can now be deter- 
mined by the use of Figs. 2 and 3, respectively, and 
the values thus obtained plotted in Fig. 5. The peak 
value of M is 1.32. 





Note from Fig. 5 how rapidly M approaches zero 
at high frequencies, while y approaches ¢. At low 
frequencies M approaches unity and y approaches 
zero. Near the peak of M, y is about 90 deg. These 
features are characteristic of all servos. 


where K is a constant depending on the length of 
the pump lever which may be varied to give opti- 
mum system performance and w = 27f, the input 
frequency or “pulsatance,” f being in cycles per sec- 
ond and » in radians per second. 


Fig. 5—Curves of harmonic input frequency versus system characteristics for servo diagrammed in Fig. 4 
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Automatic 


Welding Design 





. . « for economical production of moderate quantities 


By John Mikulak 


Worthington Pump and Machinery Corp. 
Harrison, N. J. 


N THE past there has been a 

tendency to reserve so-called 
automatic or semiautomatic high- 
production welding machines for 
large-volume production. However, 
automatic processes and equipment 
are now available which require 
less exacting tolerances on joint 
fit, plate preparation and base- 
metal metallurgy, facilitating their 
application to general product de- 
sign. With greater ingenuity on 
the part of the product designer 
and the tool engineer, universal 
tooling and methods can be pro- 
vided to utilize these automatic 
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REQ'O- 2 JOINTS, 4 LONG FROM 5/16" PLATE 


COST OF BENDING Two PLATES- £2.20 





MANUAL WELD-*260%2 2 
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processes for welding joints of re- 
latively short lengths and of in- 
frequent identical occurrence. Some 
of the later developments now be- 
ing applied commercially include 
low-hydrogen electrodes and fluxes, 
twin-arc submerged-welding ma- 
chines, and automatic gaseous 
shield-arc equipment. 

General Design: To provide the 
performance features required of 
weldments manufactured for vari- 
ous applications, a wide selection of 
available design approaches be- 
comes necessary. Care must be 
taken to satisfy all codes and to 
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incorporate the trade advantages 
generally supplied by the product. 
The design must not require fab- 
rication operations which cannot be 
economically produced by existing 
equipment in the shop or, where 
possible, to cost advantage by out- 
side suppliers. 

Because of these factors, the eco- 
nomics involved in welded design 
are, to a great extent, individual 
problems. However, to obtain best 
economy, there are several funda- 
mentals that must be adhered to: 


1. Materials should be selected for 
the best possible weldability and 
should have weld environments which 
will assure suitable metallurgical and 
physical joint properties. Alloys 
should be chosen for minimum pre- 
welding and postwelding operations 

2. Structures should be composed 


Fig. 1—Cost charts 
for comparison of 
bending 90-degree 
joints with the 
welding of separate 
sheets which have 
been sheared orf 
torch cut. Cost 
figures are per foot 
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of as few elements as possible and 
each element should perform a func- 
tional service. Use of pressings, cast- 
ings, and forgings may provide a 
composite design having improved 
cost and performance characteristics 

3. Welding should be decreased to 
a minimum by making use of bending 
and by specifying joints which re- 
quire a minimum amount of deposited 
weld metal 

4. All welding should be clearly 
shown and specified on drawings; 
weld sizes should be held to a mini- 
mum. Tolerances should be shown for 
fabrication and assembly operations 
and should be specified to produce 
optimum conditions at root openings 
of joints to be welded and to allow 
for distortion from welding 

5. Joints specified should provide 
for good fit-up with minimum effort 
in fabrication and assembly 

6. Joints should be designed for use 
of automatic and semiautomatic weld- 
ing processes. Where manual arc 
welding is necessary, the joint fit-up 
should allow for the use of the largest 
possible electrode. On heavy open- 
hearth steel structures, underbead 
cracking can be eliminated by use of 
a suitable electrode such as the low- 
hydrogen type 

7. Welding should be balanced, as 
nearly as possible, around the neutral 
axis of the welded structure to assist 
in controlling distortion. Joints should 
be located for minimum grinding and 
cleaning 

8. Design should provide, if possible, 
that all welding be applied from one 


side of the structure to reduce the 


amount of handling. This may re- 
quire the use of subassemblies with 
final assembly welding accomplished 
in a jig 

9. Proper assembly and weld pro- 
cedures should be provided to stand- 
ardize product quality and cost. These 
procedures should be such as to .ob- 
tain maximum benefits from weld- 
ing jigs and other production equip- 
ment. 


In addition to these general de- 
sign considerations, the following 
factors contribute to shop efficien- 
cy and, consequently, production 
costs: 


1. Welding-shop floor should be 
organized, especially on heavy manual 
welding and automatic welding, to 
maintain maximum operator factor. 
This requires that setup, poor-fit re- 
pair and jig-disassembly operations, 
where possible, should be done by 
persons other than the welder 

2. Universally applied automatic 
welding equipment and universal jigs 
should be provided to produce maxi- 
mum arcing time. Standard auto- 
matic welding heads can be modified 
to provide ample tolerances on joint 
openings and thus a'low for the use 
of conventional fabricating methods 
with standard shop equipment 

3. Fabricating operations should be 
accomplished by using gages and tools 
ordinarily supplied with the equipment. 
The use of chalk marks, either sca'ed 
off on the piece or traced from a 
template, as guide lines for shears 
and bends can prove costly, especially 


OVERNEAD- 225% 


SEMI OR AUTOMATIC JOINT PRODUCTION 1O7MiN—~ 60% OF TOTAL WELO 
MANUAL WELD JOINT PRODUCTION 2 V2/MiIN.— 20% OF TOTAL WELO 
ALL WELD SINGLE PASS—~ MAXIMUM SIZE 27/8" 








Fig. 2—Cost charts 
for comparison of 
low-carbon steel 
castings with weld- 
ments. Total cost of 
weldments is ob- 
tained by adding 
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COST OF CASTING (FROM UPPER LEFT SIDE) + 


in the setup and welding operations. 


Design Application: For general 
fabrication as opposed to mass pro- 
duction it is necesary to consider 
relatively small quantities and fre- 
quent jig setup operations. The 
initial task in design is to provide 
an arbitrary set of standards and 
later to correlate the actual designs 
to correspond. This approach will 
provide interchangeable parts or 
subassemblies on the various sizes 
of manufactured products which in 
turn will result in a large number 
of identical or similar shop opera- 
tions. As a result improved econ- 
omy will be obtained in material 
purchasing, material and parts 
storage and handling, inventory 
turnover, and production operation. 
Further, greater simplicity will be 
realized in the construction of uni- 
versal jigs to accommodate a par- 
tial or complete group of various 
size units. 

A general design approach to 
cover fabrication and assembly 
needs can be established from a 
survey of all parts being produced. 
In making this survey considera- 
tion should be given to: 


1. Production of component parts 
using general-purpose jigs 

2. Fabrication of components by 
pressing, bending, shearing or torch 
cutting 

3. Utilization of parts made by 
casting and forging as elements of 


EXAMPLE 


CAST STEEL CASTING —10 REO'D, 100L8S. 
WELOMENT — IOREQ’D, SPIECES, AND 20° OF WELOING 


COST OF WELOMENT 


MATERIAL & LABOR (FROM RIGHT SIDE) FABRICATION + 10.26/48. ~ 
LABOR & OVERHEAD (FROM LOWER LEFT SIDE), WELO+ 20g 4.8 
TOTAL COST + “26/18 


32.06/18. 
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the weldment 

4. Standardization of material an- 
alysis and of plate, bar and shape 
sizes. 


The data obtained from the sur- 
vey should be compiled in chart or 
graph form for quick reference. As 
a supplement to this data, charts 
should be made up which allow 
costs for bending of sheets of vari- 
ous thicknesses, lengths, and quan- 
tities to be compared to costs of 
shearing or torch cutting separate 
plates and welding them together. 
A chart of this type is illustrated 
in Fig. 1; pressing costs are shown 
on the left and manual and auto- 
matic welding costs are on the 
right. In both instances, cost fig- 
ures cover fabrication, setup and 
handling of material for making 
the parts suitable for final opera- 
tions in bending and welding. Also 
included in the welding costs are 
cleaning operations for removing 
flux and spatter. Material cost has 
been assumed identical for both. 

The definite effect of automatic 
welding on cost economy in a weld- 
ment is illustrated clearly in Fig. 1. 
However, these figures are for a 
small number of pieces. As the 
number of identical pieces in- 
creases, the cost rate favors bend- 
ing. In the chart showing bending 
cost, time has been allowed for 
adjusting dies, for ram travel and 
for stop gages, but not for chang- 
ing dies. Allowance for the last 
factor has been left out because a 
standard die set will perform satis- 
factorily for a large number of dif- 
ferent jobs in right-angle bending. 
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Fig. 3 — Bedplate 
design for econom- 
ical automatic weld- 
ing. Maximum fit- 
up tolerances de- 
crease the finish- 
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Another valuable design chart is 
shown in Fig. 2. Approximate cost 
per pound of simple low-carbon 
steel castings and properly de- 
signed weldments of the same 
weight produced from open-hearth 
steel are compared. The casting 
costs, upper left-hand side, allow 
for weight classification and cast- 
ing quantities but do not allow for 
original pattern cost. To find the 
cost of the weldment, material and 
fabrication costs must be obtained 
from the right-hand chart and ad- 
ded to the costs shown in the lower 
left-hand side. The weldment costs 
on the left assume 80 per cent of 
the welding is done by either an 
automatic or semiautomatic sub- 
merged-arc welding process and the 
remaining 20 per cent is accom- 
plished manually. 

The chart in Fig. 2 also shows 
the cost effect of increasing the 
number of pieces used in a weld- 


Fig. 4 — Automatic welding-| -head 
manipulator and universal positioner 
for use on moderate quantity pro- 
duction. Longitudinal, transverse, 


and circular welds can be made with 
this equipment 





ment. A complete analysis shouid 
also include similar charts show- 
ing costs for ordinary gray cast 
iron, ductile cast iron, and riveted 
construction versus welding. 

It is important to note, Fig. 2, 
that as a weldment decreases in 
weight, the cost per piece, com- 
puted on a pound basis, increases 
more rapidly than it does with 
castings. Also, as the number of 
pieces in a weldment increases, cost 
increases at a greater rate, em- 
phasizing the importance of care- 
fully investigating the possible use 
of castings, pressings, or forgings 
for component parts. 

For fabricating rectangular or 
other straight-sided plates, shear- 
ing is recommeded for thicknesses 
to %-inch. For heavier plates, torch 
cutting should be used. Shearing 
on heavy plates causes distortion 
in transverse and longitudinal 
directions resulting in poor joint 
fit-up. When castings or forgings 
are used, the weld joint prepara- 
tion, where required, should be 
incorporated on these parts. 

To provide lowest weldment cost, 
design should allow maximum shop 
opportunity to adjust dimensions 
before welding parts which have 
controlling surfaces. These parts 
should be adjusted after the major 
portion of the welding at the con- 
trol area has been completed. In 
this way straightening and machin- 
ing cost can be kept to a minimum. 
Further, design should also allow 
for maximum possible fit-up toler- 
ance on all parts. A bedplate de- 
sign consisting of a channel frame 
and two pedestals is shown in Fig. 
3. Here such adjustment has been 
allowed for maintaining tolerances 
on fabrication and welding with 
only a minimum of trimming, fit- 
ting, straightening, and machining 
labor. A minimum number of plate 
thicknesses has been specified, thus 
reducing the amount of handling. 

All welding, Fig. 3, is accom- 
plished from the outer side of the 
weldment and, by using a welding 
positioner, all welds can be easily 
reached with minimum effort and 
time. This assembly can be com- 
pletely welded by use of the semi- 
automatic submerged-arc process 
at welding speeds of 20 to 30 inches 
per minute and an operating factor 
of approximately 40 to 50 per cent. 

(Continued on Page 224) 


MACHINE DESIGN—May 1952 





ie norenemeen Eee a 


a 











MA 














NEW PARTS 








EXTERNAL WRENCHING NUT 1 
. . - high strength with minimum weight 
Standard Pressed Steel Co., Box 102, Jenkintown, Pa. 


As an example, the 1% in. 
size of this locknut has a 
minimum tensile strength 
of 193,700 lb, yet weighs 
only 0.52-Ib. 





Size: 4 to 1% in. in NF thread series. 

Service: Thread locking with tensile strength over 
160,000 psi; locks securely in any position on thread- 
ed member; can be used at temperatures up to 550 F 
without loss of locking efficiency; large bearing sur- 
face; head fits standard box or socket wrenches for 
use in restricted space. 

Design: All-metal, one-piece construction, with spring- 
steel locking section; 12 point serrations on head. 
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SNAP-ACTION SWITCH 3 


. . « fits in limited installation space 


W. L. Maxson Corp., Unimax Switch Div., 460 W. 
St., New York 1, N. Y. 


re 


34th 


™ 





Designed for low-cost applications, this switch gives 
the same precision control as larger enclosed 
switches. 


Designation: Type E. 

Size: 14-in. long, y-in. wide, %g-in. high. 

Service: Resistive loads of 10 amp at 125 v ac and 
5 amp at 250 v ac; close movement differential, re- 
quiring only few ounces actuating force; contacts 
have positive wiping action. 

Design: Snap action; open blade; single-pole, double- 
throw; normally-open or closed; terminals are in- 
tegral with contact supports, with lower series re- 
sistance and less heating. 
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PLASTIC PUTTY 2 
... seals wide gaps in metal or glass 


Minnesota Mining & Mfg. Co., Adhesives & Coatings 
Div., 411 Piquette Ave., Detroit 2, Mich. 


Wide seams, gaps and holes can be filled to provide 
a weather and watertight seal. 


Designation: EC-1167. 

Form: Soft putty; weight 12.9 lb per gal. 

Service: Sealing pinchweld openings, bolts and wash- 
ers, molding, clip openings, autobody seams and 
joints, firewall openings, and for capping holes; con- 
tinuous service to 200 F, but will not sag or flow 
up to 300 F; remains flexible to —10 F; permanent- 
ly soft and pliable; nonshrinking; not sticky to 
touch; resists water and weathering; will not stain 
or discolor paint; applied by putty knife or screw- 
type or high-pressure extruding equipment. 

Properties: Synthetic resin with 100% solids content; 
adheres to steel, aluminum, glass and many other 
nonporous surfaces; grayish-beige color; viscosity, 
8 mm with ASTM Penetrometer test at 80 F with 
150 gm added weight. 
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MOTOR ALTERNATOR Q 


... supplies 400-cycle current 


American Electric Motors, 4811 Telegraph 
Angeles 22, Calif. 


Los 


Rd., 


Using no rotating coils, 
brushes or springs, this 
power supply is small 
and unusually compact. 





Size: 22-in. long, 12-in. wide, 12-in. high; weight 125 lb. 

Service: Supplying 400-cycle current; output, 1000 w 
at 115 v single-phase or 1800 w at 115/200 v 3-phase; 
meets requirements of AN-E-19 for power supplies; 
voltage regulation, +1%; pure wave form with less 
than 5% total harmonic content. 

Design: Alternator is driven by integral single or 3- 
phase motor on common shaft; laminated rotor, 
mounted on ball bearings, is only moving part; 
shape of inductor and skew of inductor laminations 
gives a pure wave form. 
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THREAD-CUTTING SCREWS 5 


... eliminate reaming on clogged holes 


Shakeproof Inc. Div., Illinois Tool Works, St. Charles 
Rd., Elgin, Il. 


Developed for final assembly of por- 
celain-enameled parts, this thread-cut- 
ting screw reams out clogged holes. 


Size: To specifications; presently manufactured sizes 
range from 6-32 x 1%4-in. to 10-24 x %-in. 

Service: Fastening sheet-metal parts; reamer point 
scrapes hole clean and allows thread-cutting action 
to follow, eliminating a separate reaming operation. 

Design: Self-tapping screw with 4-sided reaming point; 
available in variety of head styles. 

Application: Stoves, refrigerators, washers. 
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RUBBER-PHENOLIC VARNISH 7 
. .. makes high-impact-strength laminates 
General Electric Co., Chemical Dept., Pittsfield, Mass. 


Plastic laminates manufactured with this varnish 
are claimed to have higher impact strength, more 
flexibility and toughness than conventional mechani- 
cal grades. 


Designation: 12359. 

Form: Liquid with 40% solids content. 

Service: Paper and fabric plastic laminating for high 
impact strength, flexibility and toughness; impact 
strength is 1.4 to 1.73 lb per in. notch for NEMA 
X grade, 4.5 to 5.0 lb per in. notch for NEMA C; 
pressing cycle is comparable to other phenolics; solv- 
ent, methyethylketone. 

Properties: Rubber-modified phenolic varnish; specific 
gravity, 0.93; viscosity (25 C), 700-1000 centipoise. 

Application: Laminates for gears, spools, pulleys, shut- 
tles. 
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HYDRAULIC PUMP-MOTOR 6 
. . . vane-type for 2000 psi pressure 


Denison Engineering Co., 1160 Dublin Rd., Columbus 


16, O. 


Without alteration this 
unit may be used as 
either a pump or motor. 


Designation: TMB, TMC, 
TME, TMG. 


Size and Service: For 
maximum oil pressure 
of 2000 psi; no altera- 
tions necessary to change from pump to fluid mo- 
tor; hydraulically balanced; pump characteristics as 
follows: 





Model Size Delivery Input 
(in., approx) (gpm) (hp, for 2000 psi) 

TMB 4% square, 8% long 2.7-7.5 5.3-10.9 
TMC 5% diam, 9% long 5.0-17.0 9.0-22.4 
TME 11% diam, 15 long 20.0-46.0 29.4-59.0 
TMG 11% diam, 16, long 50.0-77.0 74.5-103.0 

motor characteristics as follows: 

Model Speed Displacement Torque Output 

(in.* (Ib-in. (hp 
(rpm, max) per rev.) per 100 psi) per 100 rpm) 

TMB 2000 0.8-1.2 13.0-18.0 0.41-0.58 
TMC 2000 1.5-2.3 23.5-37.1 0.75-1.17 
TME 1800 5.5-9.7 88.0-154.6 2.79-4.88 
TMG 1200 12.0-16.1 191.3-257.0 6.06-8.14 


Design: Constant-displacement, single-stage vane-type; 
direction of rotation can be reversed by change in 
position of center cartridge; range of capacities pro- 
vided by use of interchangeable cam rings; vanes 
have dual sealing edges for better valving action at 
exhaust; ports can be on same side or opposed. 
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GRAVITY OILING SYSTEM 8 
. . . with solenoid-operated shut-off valve 
Oil-Rite Corp., 2376 Waldo Blvd., Manitowoc, Wis. 


Designed for applications 
where lubrication points are 
far apart, this system op- 
erates only when the machine 
is running. 

















Designation: Electro-Oiling sys- 
tem DEI. 
Size: Reservoir and _ solenoid 
valve have %-16 threaded } 
shank for mounting; \-in. 
OD tubing; reservoir capacity 
and size as follows: 


Capacity oD Height Capacity oD Height 
(in.) cin.) (in.) (in.) 
9 Oz 3 3 1, -gal 5 7 
1 pt 3% 4 1-gal 5 12 
1 qt 4% 5 


Service: Gravity feed of oil to as many as 24 bearings; 
oil is fed to bearings only when machine is operat- 
ing; bearings can be spaced far apart; feed valves 
can be individually or gang mounted; solenoid valve 
is approved by Underwriters Laboratories. 

Design: Oil is released from a reservoir mounted above 
highest angle sight feed valve by a solenoid shut-off 
valve; feed valves, connected in series so that oil 
flows from one to the other, can be individually reg- 
ulated for proper drop feeding; oilers have alumi- 
num-alloy bodies and Lucite reservoir, or glass for 
temperatures above 160 F; solenoids can be fur- 
nished for all commercial voltages, ac or dc. 
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merits careful consideration in select- 

ing the type of bearing to be used. 
This includes the period prior to installa- 
tion or storage and after installation. In 
this treatise we will limit the discussion to 
the latter. 


Rivet cs to corrosion is a factor that 


Under service conditions, temperature and 
the corroding medium are the controlling 
factors. Bearings are used in various media 
but these are too numerous to discuss in 
general terms. The usual medium is oil so 
it should be given first consideration. 


It is difficult to know exactly what role 
corrosion plays under operating conditions 
since all that can be observed is the rate 
of disappearance of the bearing surface. 
This rate of disappearance depends on 
wear plus corrosion. However, from experi- 
ence and laboratory corrosion tests a guide 
is available. 


At temperatures above 200° F., and in the 
presence of some air, corrosion in the 
presence of oil may be expected. The air 
will oxidize the oil and acid products will 
be formed that are definitely corrosive to 
many metals. However, it is not the actual 
corrosion we are interested in but rather 
the corrosion rate. If the corrosion rate is 
one-tenth the wear rate, then it is negli- 
gible but if it is equal to or greater than the 
rate of disappearance due to mechanical 
wear then it is appreciable. 


The relative corrosion of bearing metals is 
much different when in operation as com- 
pared. to exposure such as in storage. 
Peculiarly, lead is again the major offender 
but steel is practically non-corrosive. A 
comparison of the tendency to corrode is 
approximately as shown in the chart below. 


Pure lead will corrode in hot acidic oil at a 
very rapid rate in terms of bearing life. 
This rate of corrosion is substantially re- 


duced by two factors. First, if the oil con- 
tains natural inhibitors; or if the oils are 
highly refined to remove the natural in- 
hibitors and additives are used to restore 
this inhibition. And second, the addition of 
tin to lead base alloys greatly increases the 
corrosion resistance. 


In the copper-lead alloys the rate of cor- 
rosion depends on the amount of lead in 
the alloy under corrosive conditions since 
the lead is present in free pockets. The lead 
cannot be protected with tin as in babbitt 
since the tin will alloy with the copper 
rather than with the lead. The only alter- 
natives are to use copper-lead under condi- 
tions where severe corrosion is not en- 
countered or to use an overlay of tin-base 
or lead base alloys over the copper-lead. 


Where corrosion is a major factor in de- 
termining bearing life and yet the surface 
properties of a soft metal are required, a 
tin alloy is recommended. 





Cast bronze bearings have long been 
a favorite with leading builders of 
out board motors. 


If the properties of a soft metal are required 
and price is a major factor then lead-base 
babbitts may be used and corrosion resist- 
ance is obtained by the use of tin in the 
lead alloy. For a straight lead-tin alloy 
about 6 percent tin is required but in the 
babbitts where greater strength is required 
in heavy sections, the tin content may be 


Relative Comparison of Corrosion 


STEEL 

LEAD BASE 
COPPER LEAD 
TIN BASE 
BRONZE ie: 
ALUMINUM * 


Tendency of bearing materials to corrode 
in the presence of hot oil and air. 
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Aluminum alloy bearings provide 
excellent resistance to corrosion. 


dropped as low as 1 percent in the presence 
of antimony and fair corrosion resistance 
will be obtained. 


For load applications intermediate to the 
babbitts and the bronzes, aluminum offers 
possibilities for excellent corrosion re- 
sistance. 


Where oil temperatures run under 200° F. 
corrosion problems are not likely to be 
encountered unless water is liable to be 
present from some external source or due 
to exposure to wet conditions or condensa- 
tion in outdoor environments. In this case 
the tin-base babbitts at low loads and the 
bronzes at high loads are most liable to 
meet requirements. 


Engineering Service 


Johnson Bronze offers manufacturers of 
all types of equipment a complete engi- 
neering and metallurgical service. We can 
help you determine the exact type of bear- 
ing that will give you the greatest amount 
of service for the longest period of time. 
We can show you how to design your bear- 
ings so that they can be produced in the 
most economical manner. As we manu- 
facture all types of Sleeve Bearings, we 
base all of our recommendations on facts 
free from prejudice. Why not take full ad- 
vantage of this free service? 


This bearing sheet data is but one of a series. 
You can get the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 


525 S.MILL ST. + NEW CASTLE, PENNA. 
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ON-OFF DC TIMER 9 


. . . in wide range of timing cycles 


Pacific Div., Bendix Aviation Corp., 11600 Sherman 
Way, N. Hollywood, Calif. 


Possible applications in- 
clude sequencing or lim- 
iting the operating cycle 
where safety of equip- 
ment requires delays in 
frequency or duration of 
operation. 





Size: 3y,-in. high, 3}3-in. wide, 1.44-in. deep; weight 
1 Ib. 

Service: On-off timing with cycle of 20 +3 sec for 
basic unit, which can be modified to give from 3 
to 90 sec; gear train modifications can provide 
cycling up to several min; voltage, 14-30 v dc; max 
relay current, 5 amp at 28 v de at 50,000 ft altitude; 
max motor current, 0.22-amp; max solenoid current, 
0.2-amp; ambient temperatures, —70 to +200 F. 

Design: Closing externa] switch energizes relay, shunt- 
wound timing motor, and solenoid which operates 
the constant-speed clutch; clutch engages a cam 
which opens all circuits at end of timing cycle; when 
clutch disengages, cam is reset by a clock-spring 
mechanism; 6-in. coded leads provided. 

Application: Jet-engine igniters; starters; 

valves. 


solenoid 


AUTOMATIC INTERLOCK 


Hays Mfg. Co., 820 West 12th St., Erie, Pa. 


Designation: Shur-F lo. 
Size: %-in. pipe size, adapt- 


Service: Protecting water, air or light-oil circuits from 


Design: Diaphragm motion, caused by changes in dif- 


Application: Condensers, humidifiers, air compressors, 








11 
..- protects fluid lines from flow deviations 







Differential of flow pressure 
across a nozzle operates the 
switch. 














¢ 
” 


able to other pipe sizes. 






deviations in flow; one type closes switch when 
pressure falls below a predetermined minimum, the 
other when supply exceeds given maximum; protec- 
tive strainer not required; may be connected to con- 
trol switch or to an alarm signal; unaffected by 
scale or foreign matter; liberal overtravel on switch; 
slight time lag for flow surges; installed in any 
position. 




















ferential pressure across a nozzle, moves plunger 
and lever arm to make or break switch contacts; pre- 
determined pressure drop (and flow) is determined 
by choice of nozzle, with minor variations possible 
by adjusting a screw in the lever arm; bronze body; 
Buna-N rubber parts. 













welding machines, electric garbage disposal units. 
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ENGINE GOVERNOR 10 


. . . operates over wide range of speeds 


Pierce Governor Co. Inc., Box 1000, Anderson, Ind. 





Correct engine control at 
any speed setting for all 
popular industrial and farm 
engines is provided. 






Designation: GC-979. 

Size: Basic body size, 3%-in. 
diam, 5%-in. long; governor 
shaft, 0.624-in. diam, 1%-in. 
extension; rocker shaft ex- 
tension, 1% in. both sides; all dimensions approxi- 
mate; no allowance for carburetor control lever, 
bracket, or speed-control lever and stop bracket. 

Service: Controlling engines at speeds from 1200 to 
2600 rpm; higher speeds obtainable by changing 
pulley ratio; operating spring and weight are simi- 
lar in any speed ranges; for variable-speed opera- 
tion, a quadrant or manual control sets the speed- 
change lever, which is locked by high and low-speed 
stop screws for constant-speed operation; mounted 
on either side of engine. 

Design: Centrifugal governor; mounting bracket can 
be mounted in up, down, right or left positions; 
speed-control and carburetor-control levers can be 
mounted on right or left end of rocker shaft, inde- 
pendently of each other; carburetor-control lever 
can point at any angle from straight up to down. 

. Application: Air compressors, hoists, tractors, arc 

welders, corn shellers. 


MASTER VALVES 


Hannifin Corp., 1101 8S. Kilbourn Ave., Chicago 24, Ill. 


Designation: Pilot-Master; 2 or 3- 


Size: B series for %, %, %, 1 and 1% in. IPS; BB 


Service: Pilot control of air or gas pressure from 15 


Design: 2, 3 or 4-way; removable cartridge contains 


piston-poppet, eliminating main-valve spring; bronze, 


12 





. - - for solenoid or pilot valve control 










Interchangeable heads for the 
basic valve assembly permit sev- 
eral types of operation. 















way—B-1 (remote control), B-2 
(solenoid with spring-return pi- 
lot head), B-3 (solenoid with [= -§ i 
pressure-return pilot head); 4- i 
way—BB-1, BB-2 (same as B-1 and -2), BB-4 (sol- | 
enoid with momentary contact pilot head). 

















series for %, %, %-in. IPS. 







to 150 psi; higher pressures with water or oil; 
speeds to 600 cycles per min; corrosion-resistant; re- 
mote-control (B-1, BB-1) valves can be used with 
solenoid, ball-cam, palm-button, hand-toggle (lock- 
ing and nonlocking), foot (locking and nonlocking), 
mechanical-toggle, roller-cam or piston-operated re- 
mote valves; solenoids for 115, 230 or 460 v, 25 or | 
50/60 cycles; normally-open or normally-closed by 
rotating head 180 deg. 










main piston-poppet valve; internal pressure returns 






stainless-steel and oil-resistant synthetic rubber are 
materials used. 
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For quick make and break Y 
Mpeciy STEVENS TYPE M THERMOSTATS §=- & 


e APPLIANCES 

°e AIR CONTROL EQUIPMENT 
e ELECTRONIC DEVICES 

e AVIONIC EQUIPMENT 

e THERMAL TIMERS 

e INSTRUMENTS 











{En — // 
SSSI 


@ Stevens Type M* thermostats 
are engineered for compactness . . . lightness 
... Close temperature control. Featuring quick 
make and break, fast snap of bimetal disc and 
double series contacts reduce arcing ... assure 
positive On and Off. 

Bimetal rests on either a monel-backed or a 
nickel silver-backed contact disc which carries 
current. Electrically independent bimetal elim- 
inates artificial cycling and life-shortening 
“jitters.” 

Supplied with virtually any type terminal in 
standard or hermetically sealed styles, Type M 
thermostats give stable operation in ambients 
from -75°F to 600°F. 

Get faster response . . . closer temperature 
control. Specify Stevens Type M thermostats in 
your product—/for better performance, longer life, 


*PATENT APPLIED FOR 


manufacturing company, inc. 


MANSFIELD, OHIO 





HERMETICALLY 
SEALED 
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ROTARY ACTUATOR 13 
. . - develops high torque for its size 


Pacific Div., Bendix Aviation Corp., 11600 Sherman 
Way, N. Hollywood, Calif. 


Miniature size and light 
weight is made possible 
by the development of 
a new concentric square 
split-series motor. 





Designation: Geneva-Loc series 128. 

Size: 4.1-in. long, 1.2-in. wide, 2.1-in. high; weight, 
14 oz. 

Service: Develops 100 lb-in. torque at 90 deg rotation 
per sec, other ratings available; for 28 v dc. 

Design: Concentric square split-series motor with in- 
tegral switches in the connector and necessary gear 
reduction; motor mounting face includes electric 
connector pins which automatically make contact 
as motor is assembled to the gear case; motor is 
available separately for products in which gear re- 
duction and limit switches are already built in. 
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ALLOY STEEL 15 
. . . for three different service requirements 
Carpenter Steel Co., 320 W. Bern St., Reading, Pa. 


This triple-duty boron steel is suitable for hard- 
tempered, tough-tempered or mild-tempered steel 
parts. 


Designation: 5-876. 

Form: Billets or bars annealed or treated to test, wire 
or strip. 

Service: Three types of duty—(1) for hard-tempered 
parts such as gears, racks, clutch pins and locking 
pins, with high surface hardness of Rockwell 50 C 
to 56 C, wear resistance, good strength, and tough- 
ness—(2) for tough-tempered parts such as shafts, 
axles, bolts, and studs, with high strength of 
115,000 to 235,000 psi tensile, toughness, and mod- 
erate hardness of Rockwell 31 C to 49 C, brinell 286 
to 477—(3) mild-tempered alloy steel, readily ma- 
chineable, with tensile strength of 135,000 psi, hard- 
ness of brinell 275. 

Properties: Cold-melt, grain-controlled, electric-furnace 
steel with analysis of C 0.5, Mn 0.87, Si 0.25, Cr 0.7, 
Ni 0.55, Mo 0.1, V 0.17, boron added; drawn between 
400 and 550 F for (1), 700 to 1200 F for (2); sup- 
plied as noted for (3). 
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CHECK VALVE 14 
... for high-pressure air or nitrogen 
James-Pond-Clark, 1247 E. Green St., Pasadena, Calif. 





Unlike conventional check valves, this valve pro- 
tects the pneumatic system even when small leaks 
in the system set up a slight pressure differential. 


Designation: 299A-4TT. 





MAGNETIC BRAKE 16 
. .» permits use of both ends of motor shaft 
Reuland Electric Co., 2001 W. Mission Rd., Alhambra, 


Calif. 
Se 


New “doughnut” solenoid design eliminates the con- 
ventional “dead end”. 


ta 


Size: 8,;-in. diam; 3 in. wide for 3, 10 or 15 lb-ft rat- 


Size: Hex, %-in.; length conforms to AN 6249-4; . : : ; 
weight i ] - hi : version, | ings, 4 in. for 25 and 35 lb-ft; also available for 
spectel ees §. Sy ee. ee | mounting on NEMA C face-type endbells. 

Service: i S ; : . Service: Stopping motors or fluid-coupling motors; rat- 

ervice: Protecting compressed air or nitrogen sys- | “ings, 3, 10 or 26 Ib-ft continuous duty, 15 or 35 lb-ft 


tems from 0 to 3000 psi; dead-tight sealing at both 
high pressures and very low pressure differentials; 
proof pressure, 6000 psi; burst pressure, over 7500 
psi; operating temperature —65 F to +165 F. 

Design: Spring check valve with special O-rings in 
sizes conforming to AN 6227 specification but mold- 
ed of AN 6290 compound; AN 6290 compound has 
Durometer hardness of 90, is more wear-resistant 
than softer AN 6227 compound; aluminum valve 
body. 


intermittent; self-adjusting for lining wear; brake 
torque remains constant; 2 machines may be run 
off same motor. 

Design: Spring-applied, solenoid-released brake with 
“doughnut” design solenoid that permits shaft to 
extend through brake; direct-action solenoid op- 
erates without linkages; manual release included to 
permit rotation with current off; one-piece dustproof 
cast housing, easily removed, with 4 machine screws 
for mounting. 











For more data circle MD 14, Page 189 | 


For more data circle MD 16, Page 189 





? 


MACHINE DESIGN—May 1°°- 





















ADLAKE RELAYS AT WORK— 
One of a series of advertisements on specific ADLAKE applications. 





Dependable 
Control is IN 
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with Ad lake Mercury Relays 


In manufacturing sugar and flour bagging machines, _free illustrated Relay Catalog . . . no obligation, 
J. D. Merrifield & Son, of Rocky Ford, Colorado, of course. Address The Adams & Westlake Com- 
rely on ADLAKE Mercury Relays. The 12 Mighty _ pany, 1128 N. Michigan, Elkhart, Indiana. 

Midget Relays and 2 Time Delay Relays shown in 
the illustration above operate in the controls of one 
of their automatic scales, handling the control cur- 








rent which the sensitive contacts operating with EVERY ADLAKE RELAY BRINGS YOU 
the balance could not handle. THESE “PLUS” FEATURES: 
Like all ADLAKE Relays, they are sturdily con- e HERMETICALLY SEALED—dust, dirt, moisture, oxida- 
structed for continuing dependability without main- tion and no a — — 
. ation @ 7 
pore eng ae a — aoa MAINTENANCE e ABSOLUTELY SAFE e MERCURY- 
8 vibration .. . SUCML and CHALICEICSS. TO-MERCURY CONTACT—prevents burning, pitting 


and sticking 


»eAdams & Westlakecenem 22.55. 


Established 1857 ¢ ELKHART, INDIANA ® New York © Chicago d building 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 


Find out how ADLAKE Relays can assure trouble- 
free, low-cost operation in your business. Write for 
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BLIND RIVET 17 
. . . fastens soft materials to metal frames 
Huck Mfg. Co., 2480 Bellevue Ave., Detroit 7, Mich. 





Large head area provides a good-sized bearing sur- 
face for fastening thin or soft materials. 


Designation: R949, R974. 

Size: \%, ¥ or 4 diam. 

Service: Fastening foil, plywood, Masonite, Bristol 
board or insulation to metal frames; installed by 
one person from one side of work. 

Design: Pull-through (R949) or self-plugging (R974) 
types; available in aluminum or steel; large head 
diameter. ’ 
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FLUSH LATCH 19 
. . . withstands severe service conditions 
Hartwell Co., 9035 Venice Blud., Los Angeles 34, Calif. 


f 


Originally developed for 
locomotives, this large- 
size latch is for use under 
heavy vibration or mis- 
alignment conditions. 





Designation: H-5150. 

Size: 5.66 in. long, 3.75 in. wide, 2.52 in. clearance 
required from back side of door or panel; trigger 
offsets (door thickness) from 0.094 to 0.500-in. 

Service: Access-panel or inspection-door locking under 
vibration conditions or where heavy service is likely 
to cause alignment variations to %-in. 

Design: Spring-loaded contact button on bolt main- 
tains closure; steel pins and spring; stainless steel, 
cold-rolled steel, or heat-treated aluminum-alloy 
latch; anodized or cadmium plate finish. 


Application: Locomotives, aircraft. 
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SOLENOID VALVE 18 
. . - designed for explosionproof service 


Skinner Electric Valve Div., Skinner Chuck Co., 40 
Belden Ave., Norwalk, Conn. 


Essentially the same as the com- 
pany’s V5 type, this valve is 
modified to meet Underwriters 
Laboratories’ requirements. 





Designation: X5. 

Size: 1%-in. diam plus ;%-in. conduit extension; height 
(2-way valve) 3 in., (3-way valve) 33% in.; %& or 
4%-in. NPT ports. 

Service: For hydraulic systems; standard pressure rat- 
ings; meets UL requirements for Class I Group D 
explosive atmospheres; interchangeable with stand- 
ard valves; all brazed and welded joints are tested 
under high pressure; operates on ac or dc in wide 
range of voltages and frequencies; power, 10 w. 

Design: Two-way normally-open or closed, or 3-way 
normally-open, closed or directional flow; solenoid 
operated; electrical conduit may be rotated to any 
position; valve may be mounted as desired; soft 
leakproof spring-loaded seals; stainless steel internal 
parts; most types available with metering. 
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HEAVY-DUTY CASTERS 20 
. .- have double ball-race swivels 
Bassick Co., Bridgeport 2, Conn. 


Both swivel and rigid casters 
are available, with roller- 
bearing wheel-hub construc- 
tion. 





Designation: SKH-99 (swivel); SHH-98 (rigid). 

Size: Wheel diam, 8 in.; tread width, 2% in.; overall 
height, 9}% in.; swivel radius, 6y% in.; top plate size, 
5 in. x 6% in.; thickness, 4-in. 

Service: Loads up to 1400 lb for semisteel wheel, 560 
Ib (association standard) for rubber-tread wheel; 
swivel-bearing surfaces are fully hardened for long 
life; king pin is designed for high strength. 

Design: Rigid, or swivel with double ball-race; semi- 
steel wheel, or aluminum wheel with soft-rubber 
treads; roller bearing wheel-hub construction; ma- 
chined steel stud washer locked around king pin 
provides hardened bearing surface for one ball thrust 
bearing on swivel model and provides added 
strength; ball cup is projection-welded to horn. 
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Electronic Duplicator 
Greatly Increases 
Machine Tool Output 


Increase in production rates of as 
much as 600% have been reported 
from the use of the VOSS-RAY- 
THEON Electronic Duplicators in con- 
junction with lathes or other equip- 
ment for all types of turning and bor- 
ing operations. 


The Duplicator produces a rapid, 
accurate means of duplicating even 
extremely difficult contours, without 
the constant attention of a skilled 
operator. 


Method of Operation 


The illustration below shows the 
Duplicator applied to an engine lathe. 
A stylus (1) traces the contours of 





a template conforming to the shape 
to which the work is to be machined. 
Motion of this stylus transmits a sig- 
nal to the electronic control unit. The 
signal depends on the curves or turns 
made by the stylus, and on lateral, 
longitudinal or diagonal pressure. 


Gearmotor Drives Com- 
pound or Cross Slide 


The electronic control unit, in turn, 
governs the operation of a Star- 
Kimble Gearmotor (2) which drives 
the compound or cross slide, This 
Gearmotor is an integrally designed 
right-angle unit with an aluminum 
housing. For precise duplication the 
Gearmotor is designed to provide 300 
revolutions for 1 inch of cutting tool 
movement. 


For other applications requiring 
speed reduction, Star-Kimble supplies 
Gearmotors with a wide choice of 
Speed ratios ranging from 2.5:1 to 
97:1. All sizes and types are designed 
with an extra margin of safety for 
handling overloads. All Star-Kimble 
roo oae meet AGMA specifica- 
ions. 


Information on Gearmotor ratings 
and features is contained in Bulletin 
B-601, available on request from Star- 
Kimble Motor Division of Miehle 
Printing Press and Mfg. Co., 201 
Bloomfield Avenue, Bloomfield, New 
Jersey. 


Advertisement 
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@ planetary gear speed-reducing system used and proved for a 
u 


arter of a century in Star-Kimble Gearmotors distributes the 
bearing load uniformly and reduces the risk of wear. 
Helical gears of the planetary system are precision-shaved in Star- 
Kimble’s own nlants for the continuous tooth contact that assures 
quiet operation and long life. 
Moving parts within the sturdy reducer housing maintain a con- 
stant fine spray of lubricant from an oil reservoir to the bearings 
and gears. Oil seals prevent leakage. 
Tapered roller bearings on output shaft eliminate end play—allow 


Gearmotor to be mounted in any position. 


Most important advantage of all is the fact that every Star-Kimble 
Gearmotor is an integrally designed, integrally built unit. All parts 
are Star-Kimble engineered to work smoothly and efficiently to- 
gether—all motors, gears and other major components are produced 
by Star-Kimble. 


*Demanded by industry for tough start-and-stop jobs. 


For the facts on Star-Kimble Gearmotors, 
write for a copy of Bulletin B-601. 


-KIMBLE 


MOTOR DIVISION OF 
HLE PRINTING PRESS AND MFG. CO. 


Bloomfield Avenue 


Bloomfield, New Jersey 





PLANETARY DRIVE REDUCES WEAR... 
LENGTHENS LIFE of Star-Kimble Gearmotors 
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IRIDESCENT PASTE 21 
. . « for polychrome or metallic finishes 


Aluminum Co. of America, 801 Gulf Bldg., Pittsburgh 
19, Pa. 


Greater two-tone flash and sparkle is claimed for 
this aluminum pigment. 


Designation: Aluminum Tinting Paste 222. 

Service: Tinting automotive or hammer-tone finishes 
to obtain iridescent metallic effect; does not inter- 
fere with true color values; gives depth of finish; 
characterized by an absence of seeding. 

Form: Paste. 

Properties: Aluminum metal content, 65%; specific 
gravity, 1.47; weight per solid gal, 12.245 oz; bulk- 
ing value, 0.082-gal per lb. 
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GLASS FIBER TUBING 23 
. . . impregnated with Teflon 
Resistoflex Corp., 39 Plansoen St., Belleville 9, N. J. 


This tubing is claimed to be the first thin-wall tub- 
ing or pipe to incorporate the properties of Teflon. 


Size: %-in ID or larger; wall thickness, ;, to %-in.; 
length, 2 ft; longer lengths and heavier walls upon 
specification. 

Service: High heat and chemical resistance; rigidity 
and strength in tubing with wall thickness down to 
0.030-in.; good dielectric properties. 

Design: Wound glass-fiber cloth impregnated with 
Teflon (tetrafluorethylene resin). 
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LOCKING CAPNUT 22 
. .. resists vibration, moisture, corrosion 


Security Locknut Corp., 1815 N. Long Ave., Chicago 
39, TU. 


Locked on the bolt by a spring- 
steel insert, this capnut provides 
protection against corrosion or 
damage of the bolt. 





Designation: Caploc. 

Size: % to 3 in. standard thread sizes with height de- 
signed to fit application. 

Service: Locking fastening without necessity of being 
wrenched against bearing surface; load or stress is 
borne by nut body, with retainer functioning solely 
to prevent turning of nut; protects bolt end and 
threads from moisture, corrosion, mutilation or abra- 
sion; may be removed and reused. 

Design: Heat-treated ailoy spring-steel insert, ellipti- 
cal in shape, is forced back into round by the bolt; 
locking action thus exerted is transferred to nut by 
an ear on the insert, preventing the nut from turn- 
ing; locking insert is press-fitted into counterbored 
hole in nut crown, and is permanently assembled to 
nut. 

Application: Pneumatic hammers, rock drills, convey- 
ors, locomotives, power shovels and tractors, pumps, 
compressors, presses and forging hammers, mate- 
rials handling equipment. 
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HERMETICALLY SEALED RELAY 24 
... meets all military specifications 
Schenectady 


Dept., 


General Electric Co., Control 


a a 


Provisions of the Joint Mili- 
tary Service Specification 
for Relays (MIL-R-6106) 
and the Air Force-Navy 
Aeronautical Standard (AN- 
3304) are met by this relay. 





Designation: CR2791G. 

Size: 1% in. square, 2,;; in. high, top to mounting 
base; weight, 4.9 oz. 

Service: Contacts are rated 3 amp with 28 v dc or 
115 v 400-cycle ac resistive load, 1.5 amp with in- 
ductive or motor load; withstands salt spray, hu- 
midity, sand and fungi; voltage surges to 1500 v; 
coil voltage, 24 v dc, with 29 v dc max; 104 amp 
max current rating; max pickup voltage—18 V, 
release—7 v max, 2 v min; operating time, 23 milli- 
sec max; release time, 5 millisec max; temperature, 

67 to +158 F; withstands vibration in excess of 
5 to 55 cps with max excursion of 0.060-in; shock, 
50g. 

Design: Four-pole double-throw; silver contacts on 
beryllium-copper contact fingers; stack insulation, 
glass-reinforced polyester; drawn-steel, hermetically 
sealed housing, filled with dry nitrogen, is tin-plated 
and gray enameled; solder-hook or plug-in pin ter- 
minals. 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
, in these and many other specific applications can 
*Cart i ” . 
Senne nee... gues prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space 
than lip-type seals. 


G1ITS BROS.MFG. Co. 


1868 S. Kilbourn Ave. « Chicago 23, Ill. 


Write today for FREE illustrated Brochure, or 
send us your seal problem. 


Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years 
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VARIABLE-SPEED DRIVES 25 
. . . With integral single-reduction gearing 


Sterling Electric Motors Inc., 5401 Anaheim-Telegraph 
Rd., Los Angeles 22, Calif. 


A 25-hp model with a 
speed variation of 4:1 and 
output speeds of 81 to 324 
rpm is illustrated. 





Designation: KFEA. 

Size: 20, 25 hp. 

Service: Variable output speed 728 rpm and lower; 
speed variation in 2:1, 3:1 or 4:1 ranges; belt ten- 
sion is in proportion to load, so that belt slipping is 
eliminated and speeds are accurately maintained 
with varying load. 

Design: Variable-speed belt drive with single-reduc- 
tion helical gearing; positive oil seals; herringbone 
motor rotor; dripproof or splashproof construction. 
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POROUS FILTER 27 
. . - of smooth-surface stainless steel 
Micro Metallic Corp., 30 Sea Cliff Ave., Glen Cove, N. Y. 


Surface smoothness is com- 
parable to commercial rolled 
stainless-steel sheet. 





Size: Filter assemblies for 4% to 10 in. pipe size; also 
in sheet. 

Service: Filtering liquids or gases; flow capacities up 
to 200 cfm of air per sq ft of filter surface at 10 
psi pressure differential, or 20 gpm of water per 
sq ft at 10 psi differential; high mechanical strength, 
with shear strength in 60,000 psi range. 

Design: Smooth-surface sheet with pore diameters 
from 20 microns down to zero; standard in type 304 
stainless steel, specials in types 309, 316 or 347 
stainless, also nickel-base alloys such as Monel, and 
cobalt-base Stellite L-605 for high-temperature serv- 
ice. 

Application: Chemical equipment, aircraft. 
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HERMETICALLY-SEALED ENCLOSURE 26 
. .. for stepping switch or groups of relays 


Automatic Electric Co., 1033 W. Van Buren St., Chi- 
cago 7, Ill. 


Entire relay circuits can 
be contained in this 
small-size enclosure. 





Size: 4% in. long, 2; in. wide, 3% in. high. 

Service: Protecting relay circuits or stepping switch 
from moisture, ice, dust, fungus, corrosion and salt 
spray; mounting protects relays against shock and 
vibration; 6 relays or one miniature stepping switch 
(specially designed to fit) can be enclosed; rotary 
stepping switch has max self-interrupted speed of 
80 steps per sec, is available with 10 positions plus 


“home” in 1, 2 or 3 levels, or 20 or 30 positions plus 
“home” in one level, for operating voltages to 110 
v de. 


Design: Enclosure is hermetically sealed with atmos- 
phere of dry inert gas; connections are made through 
terminals on mounting base. 
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ELECTRIC BRAKE 28 
..- Stops heavy equipment in minimum time 
Warner Electric Brake & Clutch Co., Beloit, Wis. 


Many heavy-duty applications 
which formerly required me- 
chanical or hydraulic systems 
for ‘“‘start-stop” operation can 
now be converted to an elec- 
trical system. 





Size: 15-in. diam, 3-in. width; requires 5 in. axial 
mounting space. 

Service: Stopping heavy equipment; rheostat controls 
and cushions torque within wide range of settings: 
braking torque builds up quickly from 0 to maxi- 
mum value in a period long enough to prevent shock; 
high heat dissipation rate; available for 6 or 90 v dc. 

Design: Two-shoe expanding brake; brake is mounted 
stationary; as magnet is energized brake shoes are 
expanded against rotating drum. 

Application: Heavy woodworking machines and ma- 
chine tools; steel-mill machinery. i 
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Important! 


to everyone destening and making equipment for the armed forces 






LUBRICATION 
FITTING 
CATALOG 


YOURS: FREE... conte osu vs 


and Specifying...Showing the New Alemite Surface-Check Hydrau- 
lic Fittings and Other Alemite Military Fittings Described in 
Accordance with the 1951 MIL-STD Specifications MIL-F-3541 


Get yours now! This complete, up-to-the-minute showing of 
genuine, quality-proved Alemite Lubrication Fittings... all con- 
forming to the new 1951 Military Establishment Specifications 
which supersede and consolidate all previous government 
fitting specifications. Here, at a glance, you can choose from 
approved military fittings... highest quality fittings from 
Alemite, the leader and pioneer in the field of lubrication. 


Whether you are designer, engineer, draftsman, plant man 
—if you are concerned with production of equipment for 
Ordnance, Navy or Air Force—you will find it easy to trans- 
fer all information to your own blue prints. All fittings 
are illustrated actual size... all with photographs and line 
drawings giving dimensional data .. . all with convenient 
cross-references to previous government standards. 


MAKE SURE YOUR EQUIPMENT PASSES THE NEW GOVERNMENT 
INSPECTION STANDARDS! Send for your free copy now. Don’t 
bother writing a letter. Fill out coupon below... attach 
to a postcard...and mail today! 


Alemite, Dept. R-52 
1850 Diversey Parkway, Chicago 14, Illinois 


Please rush me a FREE copy of your Alemite Lubrication 
Fitting Catalog covering the new MIL-STD Specifications 





eee ee ee ee 














RSMEMBER ; At your disposal always—no farther away than your MIL-F-3541. 
phone —is a trained Alemite Lubrication Engineer. C It him 
with confidence next time you face a fitting problem. SD isis siniiisieeiinieaiceitiaiicengeoneiieh 
(Please print plainly) 
ALEMITE 8“... 
ore 6 6 0a abn City Zone......-- pen 
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PLASTIC TEMPLATE 
... for triangles and diamonds 
Rapidesign Inc., P.O. Box 592,' Glendale, Calif. 
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Designation: 51. 

Size: 7-in. wide, 4-in. high, 0.030-in. thick; equilateral 
triangles have 4 to 1 in. sides, in increments of 
,-in. to %-in., plus |}, % and 1 in; diamonds have 

| long diagonals from % to 1 in. in increments of 

1, -in. 

| Service: General-purpose drafting; cutouts have pen- 
cil allowance for accuracy; diamonds up to 2 in. 
may be made by using triangles back-to-back. 

Design: Cutouts are precision smooth; matte 
plastic. 


finish 


For more data circle MD 29, Page 189 








SMALL-SIZE CALCULATOR 31 
..-has speed and accuracy of desk calculator 
Curta Calculator Co., 5543 8S. Ashland Ave., Chicago, Ill. 


Having the portability of a 
slide rule, this calculator is 
claimed to be faster than a 
desk-size unit with compar- 
able accuracy. 





Size: Approximately 1%-in. diam, 34¢-in. long; weight, 
8 oz. 

Service: Adds, subtracts, multiplies, divides, figures 
square roots, factors, cubes and percentages; car- 
ries to 5 decimal places, totals to 99 billion. 

Design: Precision Swiss movement; 3 sets of dials; 
rubber-lined metal case is included. 


Page 189 
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COPYING MACHINE 30 


. . - low cost for medium volume 
Charles Bruning Co. Inc., 125 North St., Teterboro, N. J. 


This whiteprinter is claimed 
to be the only machine in its 
price class with a full 46 in. 
printing width. 





Designation: Copyflex 20. 

Size: Printing width, 46 in.; machine is 56-in. high, 70- 
in. wide, 56-in. deep; weight, 900 Ib. 

Service: Making black-on-white prints of drawings or 
business forms from translucent originals; opaque 
originals can be reproduced by making intermediate 
print on reflex film, which is processed without 
darkroom or tray development; takes roll stock or 
multiple cut sheets inserted side-by-side; copies can 
be made with colored lines or on colored paper. 

Design: Copying machine feeds and delivers from 
front; requires only connection to 115 v, 60-cycle 
line for installation. 
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HAND PYROMETER 32 


. » . measures temperature to 1500 F 


General Electric Co., Meter 
Schenectady 5, N. Y. 


and Instrument Dept., 


Surface, liquid, gas and molten- 
metal temperature can be quick- 
ly measured. 





Designation: FH-1. 

Size: Instrument—9 in. x 5 in., weight, 1.5 lb; case-— 
11 in. x 20 in., weight (complete), 9.5 lb; rigid arm, 
14 in. long; flexible arm, 34 in. long; scale length, 
3% in. 

Service: Temperature measurements in 0-500 F and 
0-1500 F ranges; calibrated accuracy, +242%; au- 
tomatic cold junction compensation on both ranges; 
high response speed; meets specifications of JAN-I-6. 

Design: Thermocouple and millivoltmeter with surface 
tip, 2-prong contact tip and immersion tip; chromel- 
constantan is used for thermocouples; plastic py- 
rometer case is splashproof, dusttight and moisture 
resistant; padded wood carrying case. 


For more data circle MD 32, Page 189 
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PAT. APPL. 
FOR 


Type “N” Rotary Seal eliminates “watchmaker” assembly 
jobs, by providing the Seal pre-assembled and ready to in- 
corporate into the equipment. This unit construction means 


THE ROTARY SEAL PRINCIPLE 


is the original approach to a practical 


1 dei ett deli di solution of a universally troublesome 
no loose parts to deal with—no delicate adjustments or problem. Our booklet “Sealing with 


fittings to make. In short, Type ““N” Rotary Seals are thor- Certainty” explains and illustrates the 
oughly efficient production-line adaptations of a time-tested principle. We're glad to send it to you 
principle, worked out especially to meet the increasingly without obligation. Full description of 
; ; : Type “N” is included. 

difficult sealing problems brought about by higher shaft 


speeds or adverse lubrication conditions. 


Rotary Seal engineers can quickly adapt this new Seal to any 
of a wide range of applications. Inasmuch as Type “N” has 
been designed particularly to meet mass production condi- 
tions, it is not available in small quantities for all shaft sizes. 


mechanical 
THE seals 


Zi SEND FOR YOUR | 
Or ABS COPY TODAYD) | — 
EAL | 
SW shafts 
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vy LANE WIRE BELT 


INCREASES CAPACITY 20% 





DECREASES HANDLING 25%! 


A large producer of medical and biological glassware 
wanted to boost capacity and efficiency in decorating his 
product. The cumbersome, two-pass system formerly 
used required excessive handling, forced high maintenance 
costs on special fire clay holders, held production rates far 
below customer demand. 


Cambridge engineers, working with the customer's « ff, 
designed the special 6 lane woven wire conveyor belt 
installation shown above. Ware to be fired is placed on the 
belt from six decorating stations at the feed ends of the 
belts. The moving belts carry it through a standard one- 
pass decorating lehr at 1200° F., completely eliminating 
manual handling during firing. Also, specially crimped 
rods mounted across the belt to hold the ware eliminate the 
need for fire clay holders. Oxidation resistant alloy wire 
used in weaving the belt reduces marking of the ware. Open 
mesh of the belt permits free heat circulation within the 
lehr, assures uniform production, minimizes rejects. 


By actual comparison, this Cambridge belt installa- 
tion allows 3 operators to service 6 loading stations, 
whereas the former method required 4 operators for 
only 5 stations! 

Whether you're processing ceramic products, foods, 
chemicals or metal parts, a Cambridge Woven Wire Con- 
veyor Belt can help combine movement with processing 
to reduce costs, increase uniformity, speed production. 
Call in your Cambridge field engineer soon to 
discuss your process in detail. Rely on his 
experienced advice. Write direct, or see 
“Belting-Mechanical” in your classified 
telephone book. 


The Cambridge 
Wire Cloth Co. 


Dept. N* Cambridge 5, Md. 





FREE REFERENCE 
MANUAL describes 
Cambridge belts for 
your industry, gives 
conveyor design and 
metallurgical data. 

Write for yours now. 





METAL ; SPECIAL 
+ CONVEYOR? METAL 
BELTS rT"? FABRICATIONS 


PRINCIPAL INDUSTRIAL CITIES 










OFFICES IN 
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Election of Allen 
Latham Jr. as a vice 
president of Arthur 
D. Little Inc., Cam- 
bridge, Mass., con- 
sulting research and 
engineering firm, was 
announced at the an- 
nual meeting of 
stockholders and di- 
rectors. Mr. Latham 
will continue as tech- 
nical director of the 
Mechanical division 
and, in addition, will 
be responsible for 
overall operation of 
the division. Mr. Allen Latham Jr. 
Latham received a 
B.S. degree in mechanical engineering from Mas- 
sachusetts Institute of Technology in 1930. He worked 
for five years with Du Pont in West Virginia on 
process development at the synthetic ammonia plant. 
He spent another five years with the Land-Wheel- 
wright Laboratories, which later became the Polaroid 
Corp. His duties there included design, construction 
and operating procedures, with additional managerial 
functions. Joining Arthur D. Little in 1941, Mr. 
Latham developed the Kleinschmidt vapor-compres- 
sion distillation equipment after Dr. Kleinschmidt 
left the company to join the U. S. Navy. The greater 
part of Mr. Latham’s time during 1942 to 1945 was 
devoted to war projects. During the past few years 
he has worked extensively on extreme low temper- 
ature equipment, co-ordinating design, development 
and fabrication of this equipment. 

¢ 


Gus M. Bagnard has been appointed chief engi- 
neer of Chiksan Co., Brea, Calif. Mr. Bagnard re- 
cently was in charge of the newly-created design and 
development division of the engineering department. 

Sd 


Mycalex Corp. of America, Clifton, N. J., has an- 
nounced the appointment of J. H. DuBois as vice 
president in charge of engineering. Mr. DuBois held 
the position of manager of new product development 
for Plax Corp., served as commercial engineer in 
plastics for General Electric Co., and éngaged in 
pioneer plastics mold development work for the 
Gorham Co. He has authored and co-operated im 





MACHINE DESIGN—May 1952 























ud 


* PUTS HOT JETS 


IN COLD SKIES: 


* 
For High and Low Temperature 


Applications ... Specify Stalwart 
Silicone Rubber Parts 
Only Silicone parts can combat these two enemies — ex- 
treme cold and intense heat. Stalwart-engineered Silicone 


rubber parts retain their physical, chemical and dielectric 
properties at temperatures ranging from -110 to +500°F. 


Stalwart Silicone parts have excellent resistance to many 
chemicals, weathering, oxidation, moisture, ozone and 
other factors that destroy organic rubbers. 


Stalwart is equipped to produce a wide range 
of precision parts from Silicone to meet the 
needs of aviation, automotive, electrical and 
other industries. Let Stalwart Silicone parts 
solve your rubber problems! 


Write today for Catalog 51SR-1 for complete information. % 


613-SR 


TALWART RUBBER COMPANY 


200 NORTHFIELD ROAD * BEDFORD, OHIO 
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The sealing advantages of solid ring packings over 
the easier installed split rings no longer exist. 


VEE-DAM Rings are LINEAR’s approach to an 
old packing problem—leakage. To achieve this, 
fluid control at the hinge area is a must even 
if an actual gap occurs at the joint. 

When gaps do occur in more than one ring, 
VEE-Dam fabric reinforced seals, designed with 
sturdy abutments or dams, provide positive, 
hermetic sealing against all labyrinth flow or 
lateral passage of fluid. 

Use in the toughest of applications have 
proved that VEE-DAm Rings are the answer 
sought by hydraulic engineers for the past 
quarter century. Write on your company letter- 
head for full details. 


*Patent applied for 


“PERFECTLY ENGINEERED PACKINGS’”’ 


LINEAR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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the writing of technical books and periodical articles 
and is advisory editor for several journals. He is 
an active member and former national president of 
the Society of Plastics Engineers Inc., and a member 
of the Society of the Plastics Industry, U. S. Naval 
Institute and the American Ordnance Association. 


° 


The Aetna - Stand- 
ard Engineering Co., 
Pittsburgh, has an- 
nounced the appoint- 
ment of W. J. Lang- 
acher as chief engi- 
neer. He has been as- 
sociated with Aetna- 
Standard for many 
years and has held 
several positions 
covering the compa- 
ny’s major product 
lines of pipe and tube, 
flat-rolled and draw- 
benches. Mr. Lang- 
acher served as chair- 
man of the Youngs- 
town Section of The 
American Society of Professional Engineers during 
1950-51. Aetna-Standard has also announced the 
appointment of G. E. Mandry as assistant chief en- 
gineer of the pipe and tube division. 





W. J. Langacher 


e 


Hal W. Poole has been named manager of engineer- 
ing in General Electric Company’s newly-formed in- 
dustry control department in Schenectady, N. Y. Mr. 
Poole joined GE on the test course in 1934, after 
graduating from Kansas State College with a B.S. de- 
gree in electrical engineering. Following assignments 
in industrial control engineering and the steel mill 
section of industrial engineering, he was made man- 
ager of the machinery section in industrial engineer- 
ing in 1946. That same year he returned to the steel 
mill section as manager. 

. 

With headquarters in Whittier, Calif., Edmond M. 
Wagner has been appointed to the newly created po- 
sition of director of engineering and manufacturing 
for the West Coast operations of Ekco Products Co. 

. 


John Senft has joined Hodell Chain Co., Cleveland, 
division of National Screw & Mfg. Co., as consultan' 
in its engineering department. 

° 

Dr. Clifford E. Berry, authority in the field of mass 
spectrometry, has been promoted to the office of as- 
sistant director of research at Consolidated Enginee?- 
ing Corp., Pasadena, Calif. 

” 

Recent promotions among management personnel 
of Precision Castings Co. Inc., Fayetteville, N. Y., in- 
clude those of William J. During to executive vice 
president of the company and J. J. Punke to vice 
president. Mr. During joined Precision in 1923 as 
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NEW 


.$5.20. Weight 18 pounds. 





PROPER DESIGN IN 
WELDED STEEL ALWAYS 


IMPROVES PRODUCT 
AND LOWERS COST 
Cost... 


Fig. 1— Original Construction of hanger. 





- + $2.50 


Costs. 
Weighs 12 pounds. 
Photos courtesy Dorsey Trailer Company, 





Elba, Alabama. 


Fig. 2— Present Weldesign in Steel 


Saves 52% in cost. 
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Machine Design Sheets are available to designers and engineers. Simply write on your letterhead to Dept. 


CLEVELAND 17, OHIO 


THE LINCOLN ELECTRIC COMPANY 
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WANT HELP? 





Give us your power 
cylinder problems! 


The engineers of Anker-Holth have a vast fund of cylin- 
der ‘‘know-how’’. Their background of experience covers 
the application of cylinder power to machines and equip- 
ment of many types and sizes. They are continually work- 
ing with design engineers to develop the most efficient 
answers to power motion problems... air and hydraulic. 


. backed by the modern 


-.. are at your 


These cylinder specialists . . 
manufacturing facilities of Anker-Holth 
service to make sure you get the right 
power cylinder for your specific problem. 
For help, call today or write Anker-Holth 
Div. of The Wellman Engineering Co., 
2725 Conner St., Port Huron, Michigan. 











Anker-Holth manufactures hydraulic and air- 
operated cylinders in a wide range of sizes and 
types for push, pull, lift or lowering action. This air 
cylinder has a 24-inch bore and 36-inch stroke. 


Division of THE WELLMAN ENGINEERING COMPANY 
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chief engineer and production manager. During 
World War II he served as consultant to Gen. G. M. 
Barnes on all nonferrous metal applications, and at 
the same time was technical chairman of the die cast- 
ing industry engineering committee. Mr. Punke, who 
has been chief engineer and factories manager since 
1945, joined the company in 1939 as development en- 


gineer. 
° 


A. Gilbert Formel has joined Loewy Construction 
Co. Inc., a subsidiary of Hydropress Inc., New York, 
as projects manager for heavy hydraulic presses, die 
forging and extrusion plants. Mr. Formel was for- 
merly associated with the Preload Corp.; Ford, Bacon 
and Davis Inc.; and E. B. Badger & Sons Co. 


e 


Having joined the firm a year ago as a design en- 
gineer with ten years of mechanical engineering ex- 
perience in aircraft and other industrial firms, J. A. 
Wilson Jr. has been named supervisor of design and 
drafting for the C. A. Norgren Co. The company re- 
cently moved into its new plant in Englewood, Colo., 


a suburb of Denver. 
. 


Chief hydraulic engineer for Aluminum Co. of 
America since 1938, James P. Growdon has been 
named an engineering consultant on hydraulic and 
related engineering problems for the company. B. J. 
Fletcher, assistant chief hydraulic engineer, succeeds 
Mr. Growdon as chief hydraulic engineer. 

° 


As part of the program of consolidating the op- 
erations of Economy Pumps Inc., as a division of the 
C. H. Wheeler Mfg. Co., Philadelphia, Robert J. Mac- 
Meekin has been transferred from Hamilton, O., as 
chief engineer of the pump division of the parent 
company. At the same time H. O. Fullam was ap- 
pointed chief industrial engineer in charge of meth- 
ods engineering, tool engineering, tool manufacturing 
and maintenance of plant equipment for C. H. Wheeler 
Mfg. Co. 


* 


Appointment of John Nuber as assistant chief en- 
gineer and Stewart Millar as supervisor of engineer- 
ing standards and development has been announced 
by Detrex Corp., Detroit. Mr. Nuber will be in charge 
of all technical phases of design and estimating for 
the company’s industrial process cleaning division, 
which includes solvent-vapor degreasers and alkali 
washer equipment. Mr. Millar’s new duties will con- 
cern design improvement of present industrial clean 
ing equipment, together with the study of ways of 
improving the design of accessory equipment fo: 
metal cleaning machines. 

+ 


Associated with the company since 1930, Paul S. 
Gruber has been appointed assistant chief engineer of 
the engineering division of Ferro Corp., Cleveland. 
For the past two years Mr. Gruber has been working 
with General Electric Co. on the installation of porce- 
lain enameling furnaces in the new GE appliance 
manufacturing plant in Louisville. 
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Adds 50% 
to Safe Top 
Speeds of 


THE ENGINEER'S 


Library 





Graphic Aids in Engineering Computation 

By Randolph P. Hoelscher, professor, Univer- 
sity of Illinois, Joseph Norman Arnold, associate 
professor, Purdue University, and Stanley dH. 
Pierce, associate professor, University of TIIli- 
nois; published by McGraw-Hill Book Co., New 
York; 197 pages, 6 by 9 inches; clothbound; 
available through MACHINE DESIGN, $4.50 post- 
paid. 

Engineering computations, especially those involv- 
ing repetitive solutions, are often facilitated by the 
use of graphical and mechanical aids. This text, 
which is the outgrowth of a series of notes success- 
fully used in teaching for over ten years by the 
authors, is designed for the use of those who wish 
to attain an understanding of the principles and 
methods of operation of slide rules and the construc- 
tion of alignment charts. Knowledge of drawing and 
analytical geometry is presumed. 

The introductory chapter covers the use of stand- 
ard slide rules and is followed by a chapter dealing 
with the derivation of empirical equations from ex- 
perimental data. Alignment chart (nomograph) 
| construction is explained next and instructions on 
| troublesome items in actual chart preparation are 
given in detail. Succeeding chapters go into graphical 
differentiation and integration, the construction of 
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COUPLINGS 

















5018 W. Lake Street 


A new multiple leaf spring holds the col- 
lar in place—enables this Lovejoy Coup- 
ling to withstand considerably higher 
speeds with complete safety. Free-float- 
ing load cushions suspended between 
heavy metal jaws—no metal-to-metal pow- 
Instant adjustment for 
backlash and 


needed. 


er transmission. 
shock, vibration, surge, 
misalignment. No_ lubrication 
Cushions available for every 
duty .. . 1/6 to 2500 h.p. 


WRITE TODAY FOR COMPLETE 
CATALOG AND QUICK- 
FINDING SELECTOR CHARTS 


LOVEJOY FLEXIBLE COUPLING CO. 





Chicago 44, Illinois 


Also Mfrs. Lovejoy Universal Joints and 
Lovejoy Variable Speed Transmissions 
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alignment charts by means of determinants, and the 
utilization of special slide rules. In the concluding 
chapter, movable scale nomographs are discussed. 


ww a 


Plastics Molding 
By John Delmonte, consulting engineer; pub- 
lished by John Wiley & Sons Inc., New York; 
493 pages, 5% by 9 inches, clothbound; available 
from MACHINE DESIGN, $9.00 postpaid. 
Concentrating upon a major division in the 
large plastics field, this book presents a study of 
the plastics molding industry, its materials, equip- 
ment, and techniques. In the approach used by the 
author, material flow is discussed with respect to its 
effects on the methods of handling the flow. Emphasis 
is placed on the selection and adaptation of equip- 
ment to molding problems. 
Beginning with a brief survey of the characteristics 
of molding materials, the text continues with a dis- 
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Let MONOWATT help you with your 
ORDNANCE CONNECTOR REQUIREMENTS 





Pictured here are the basic styles 
of ordnance connectors made by 
Monowsatt, with several accessories. 
What the camera cannot show is 
the organization back of the prod- 
uct—the sound engineering, expert 
workmanship, and facilities for 
mass-production. 


Monowatt is now supplying ord- 
mance connectors for such com- 
panies as American Locomotive 
(for tanks), Auto-Lite (for vehicle 
generators and voltage regulators), 
as well as Detroit Tank Arsenal 
(for spare parts for tanks). 


If you use ordnance connectors— 
or any of the wiring components 
shown below—you will be inter- 
ested in what Monowatt can do 
for you. 





Connectors made to Government specifications, for ordnance ve- For complete information, 
hicles. includes a complete line of accessories which provide moisture-proofing, radio ‘ 

, : ; boas mail the coupon. 
shielding, prevention of wire breakage, and use under special applications. 









And you can counton MONOWATT 


for all types of electrical components 
— made to your specifications 


ONOWATT 
a7 


,Fe= Steeda | 

















MONOWATT 
A DEPARTMENT OF GENERAL ELECTRIC COMPANY, PROVIDENCE 7, R. |.am am ae oe oe ot oe ee ee 


§§ Monowatt Department A-5, General Electric Company Hy 
. 95 Hathaway St., Providence 7, R. I. 
J J ([] Please send Catalog D-1— Electrical Connectors and i 
7 Wiring Assemblies for Aircraft, Ordnance and Electronic 4 
r Equipment. ' 
a 4 [_] Please quote on attached specifications. 

Harness Assemblies Wiring Devices Wiring Components _— 

Made to your specifications For mass-produced eiec- Made to your specifications ‘ ia 
trical equipment and ap- é Title é 
pliances 

q Company. i 
4 Address... - ; 
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INDUSTRIAL ond AIRCRAFT 
ROLLER 
BEARINGS 


With Shafer bearings you get power saving, 
space saving, anti-friction performance at its 
best. Compact, rugged construction plus the 
original Shafer ConCaVex design provides 
Shafer bearing units with the kind of stam- 
ina that conquers the most severe operating 
conditions. Providing self-alignment, within 
the bearing itself, ConCaVex design com- 
pensates for shaft deflection, misalignment, 
shock or impact loads, without binding, 
skewing or roller end wear. Even combined 
radial-thrust loads are carried efficiently— 
with completely free rolling action. 

What more can you ask of a bearing .. . 
for the hard working equipment you make 
or use? 


WRITE FOR LITERATURE AND ENGINEERING COUNSEL 


SHAFER BEARING CORPORATION 


801 Burlington Ave. ¢ Downers Grove, Ill. 





Manufacturers of over 450 standard models covering 
all conventional mounted and unmounted bearings 
© "Specials" © Aircraft Control Bearings ° 





cussion of hydraulic and mechanical pressure sys- 
tems, and molding plant valving and piping. Succeed- 
ing chapters deal with equipment for material pre- 
paration, compression and transfer molding, injection 
molding, and extrusion. Two chapters on mold de- 
sign are also included. Concluding chapters cover 
finishing accessories, instrumentation, and plant lay- 
out. 


Manufacturers’ Publications 


Denison JICircuit Guide: Developed to simplify 
the drawing and understanding of JIC symbols in 
hydraulic circuit diagrams, this 32-page booklet to- 
gether with an accompanying plastic drawing tem- 
plate have been made up in kit form. The introduc- 
tory section of the booklet contains a complete list of 
the standard symbols approved for industrial equip- 
ment. Succeeding sections illustrate the use of the 
symbols as applied to Denison equipment. The tem- 
plate provides basic elements of all JIC symbols to 
facilitate the drawing of circuits. Size of the kit is 
6 by 9 inches; available by request on company let- 
terhead from the Denison Engineering Co., Columbus 
16, Ohio. 


Practical Dimensioning: Written by E. C. Helmke, 
this booklet was originally presented as a paper be- 
fore the American Society for Engineering Educa- 
tion. An abstract of this paper appeared in MACHINE 
DESIGN, February 1952, Pages 172-174. Containing 
40 pages, the text uses 26 annotated drawings to 
illustrate good and bad machine dimensioning prac- 
tices. Emphasis is placed on avoiding tolerance ac- 
cumulation, placing base lines correctly, and dimen- 
sioning to insure certain manufacturing procedures. 
Copies of the 814 by 11-inch paper-bound booklet 
may be obtained from Gisholt Machine Co., Dept. MB, 
1245 E. Washington Ave., Madison 10, Wis.; no 
charge for single copies, nominal charge for multiple 
copies. 


Incentive Management: The incentive system is 
viewed not merely as a mechanical method applied 
to the existing structure of a company, but as a 
whole new philosophy around which the company is 
built. This philosophy not only involves considera- 
tion of workers’ production and wages, but the larger 
issues concerning basic personnel attitudes, advance- 
ment, security, unions, and corporate size and fi- 
nancing. 

In order to gain the benefits possible through in- 
centive management, “three demands are made on 
managers: understanding of the human urges in- 
volved, honesty of purpose, and ability to lead s0 
that the worker accepts management as a teammate.” 
If these three basic concepts are well applied, and 
the practical considerations of profit sharing, pro- 
duction rates, etc., are well planned, an incentive 
management system stands a good chance of being 
a huge success. Although many of the statements in 
the book are generalized from the author’s own inti- 
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...when you want 
the best 


When you want a motor for use in explosive 
atmospheres, you always look for the Under- 
writers’ label—assurance that the motor is 
approved for operation in Class 1 Group D 
hazardous locations. 


Fairbanks-Morse Explosion-Proof 
Motors carry that label—your assurance of 
motor safety under this class of hazardous 
conditions. 


Every Fairbanks-Morse Motor carries 
still another label—another assurance that 
you are getting the best in motor perform- 
‘ance and service. 


That label of confidence is the Fairbanks- 
Morse Seal. 


When you look for electric motors—for 
standard or unusual applications—always 
look for the Fairbanks-Morse Seal. For 
over 120 years it has stood for the finest 
in manufacturing integrity—to all industry. 
Fairbanks, Morse & Co., Chicago 5, Il. 
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® FAIRBANKS-MORSE, 


a@ name worth remembering 





ELECTRIC MOTORS AND GENERATORS «+ DIESEL LOCOMOTIVES AND ENGINES + PUMPS 
SCALES » HOME WATER SERVICE EQUIPMENT « RAIL CARS « FARM MACHINERY « MAGNETOS 








How Pittsburgh Brushes 


IMPROVE QUALITY! 


1. Finishing 
stainless 
steel sheets! 


Brushes formerly 
used by the East- 
ern Stainless Steel 
Corp. to produce a dull satin finish on 
stainless steel sheets were unsatisfactory. Ridging 

and uneven finish had to be eliminated from these sheets, 
used to press laminated plastics. Pittsburgh engineers recom- 
mended a Spiral Wound Tampico rotary brush—now uniform 
finishes are no problem! 


®. Cleaning welds! 


The Globe Company required 
a brush that would get welds 
in meat handling equipment 
completely clean and smooth 
—pockets left in welds might 
trap food particles. 
Pittsburgh suggested 
a coarse wire, extra 
heavy fill rotary 
brush. Now pockets 
are completely elimi- 
nated and finishing operations 
are speeded up. 











Se Reconditioning automotive 
connecting rods! 


How to rid reconditioned 
engine rods of grease, gum, 
etc., without harming preci- 
sion surfaces? When Federal 
Mogul Service presented this 
problem to Pittsburgh en- 
gineers, Pittsburgh recom- 
mended a number of stand- 
ard brushes, mounted on two- 
and four-horsepower motors. 
One man now cleans up to 
500 pieces a day, without 
damage... problem solved! 


Let Pittsburgh Engineers Solve Your 
Brush Problems. Pittsburgh’s complete line of | = 
brushes of every type, for every purpose, will § 
provide a practical and economical solution of 
any brush problem you might have. Drop us a 
line on your company letterhead for a copy of our new booklet 
that shows, through actuai case histories, how Pittsburgh 
brushes can help cut your operating costs. Address: 
PitrsBuRGH PLate Grass Company, Brush Div., Dept. W-1, 
3221 Frederick Ave., Baltimore 29, Md. 


PITTSBURGH 


Fewer Vaiven 


BRUSHES * PAINTS * GLASS * CHEMICALS * PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 
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mate knowledge of incentives, supporting data is given 
in the form of an appendix showing, in facts and 
figures, the results of applying the incentive system 
at Lincoln Electric. Written by James F. Lincoln, 
the book is 534 by 9 inches in size, clothbound, and 
contains 288 pages. Copies may be obtained for $1.00 
from the Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland 17, O. 


Tool Steel Handbook: According to the preface, 
the aim of this 197 page, clothbound handbook “is 
to make available in as compact form as possible, a 
relatively complete picture of the Allegheny Ludlum 
tool steels, their properties and treatments and the 
special forms in which they are available.” The in- 
troductory chapter presents charts and tables of 
data on properties, analyses, and application. Chapter 
2 contains detailed descriptions of the various tool 
and high-speed steels arranged in alphabetical order. 
Succeeding chapters deal with: tool steel products, 
Carmet carbide metal, forging and casting division 
products, and the working of tool and high-speed 
steels. Weight and machinability tables and general 
reference information round out this volume which 
is 74% by 10% inches in size. Copies can be obtained 
on request by users of tool and high-speed steels from 
Allegheny Ludlum Steel Corp., 2020 Oliver Building, 
Pittsburgh 22, Pa. 


| Association Publications 


Dollar Savings Through Standards: To encourage 
European manufacturers to adopt U. S. production 
methods, this 32-page booklet was prepared for the 
Economic Co-operation Administration by the Amer- 
ican Standards Association. Printed from a report 
entitled “Survey to Obtain Data to Show Savings 
Derived from the Use of Standards by American In- 
dustry,” it presents 140 documented case studies in- 
volving 81 industries. Copies of this 8% by 11144-inch 
booklet are available for $1.00 each from the Amer- 
ican Standards Association Inc., 70 East 45th Street, 
New York 17, N. Y. 


Corrosion Testing: Reprinted from the proceedings 
of the ASTM, this Twenty-Fifth Edgar Marburg Lec- 
ture was originally presented before the Society in 
1951 by Francis L. LaQue. Methods of corrosion 
testing, including those sponsored by the ASTM, are 
reviewed with emphasis focused on precautions to 
be observed in planning, executing, and interpreting 
tests. General topics include: atmospheric corrosion 
studies, relations between rust color and corrosion, 
effects of alloying elements on the resistance of stee’s 
and irons to atmospheric corrosion, comparison of 
atmospheres, and galvanic corrosion. [Illustrated 
throughout with photographs, charts, curves, and 
tables, copies of this 6 by 9-inch, 96-page, heavy- 
paper covered booklet can be procured from the 
American Society for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa., for $1.50 each. 
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PHOTO COURTESY J. D. ADAMS MFG, CO. 


>= here they deliver power 
at 200 to 1,000 R.P.M. 








her e they’re dynamically bal- 
anced for speeds up to 3,000 R.P.M. 
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Division of Standard Steel Spring Company @ 
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BLOOD 
BROTHER 


Universal Joints 





FOR AGRICULTURAL, CONSTRUCTION, 
AUTOMOTIVE, INDUSTRIAL AND MARINE 
EQUIPMENT APPLICATIONS 


Whether Your Problem is to “bend power’ 
—or allow for misalignment of a driven 
shaft — you can handle any normal speed with 
Blood Brothers Universal Joints. 


For Hand Operated Controls on road 
maintenance machinery, farm implements and 
tractor steering assemblies, you'll find them 
widely specified in 2,000 to 5,000 torque inch 
pound capacities. 


For Medium Speeds on farm implements, 
contractor’s equipment, dump truck bodies, 
etc., other types turn at 200 to 1,000 R.P.M. 
with either plain bushings or needle bearings. 


At The Higher End of the speed scale, pro- 
peller shaft assemblies are dynamically and 
statically balanced for heavy-duty automotive 
use up to 3,000 R.P.M. 


You Are Invited to consult with Blood 
Brothers’ engineers — on any project or pro- 
blem involving power transmission through 
universal joints. They’re ready to assist you 
with a priceless, concentrated background of 
experience in handling capacities from 350 to 
89,300 torque inch pounds. On your next pro- 
ject, contact Blood Brothers! 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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Fast Production of 
Invar 
Parts... 


_— 


made possible 
by (.anpenter s development 
of FREE-CUT Invar “36” 


Design engineers know the value of invar’s low 
coefficient of expansion for parts affected by 
temperature variations up to 400°F. Yet invar’s 
valuable low expansion characteristic had been 
handicapped for years because the alloy was 
very difficult to machine. Then Carpenter Labo- 
ratories introduced a free-machining invar 
known as Free-Cut Invar ‘‘36’’. This development 
not only solved the machining problem on present 
applications of the alloy, but also opened new 
fields for its use through easier fabrication. 


And ever since the earliest days of Carpenter's 
pioneering to make invar more valuable to 
industry, we have been gaining an ever wider 
knowledge of how to make invar even more 
useful to you. So when a more generous supply of 
nickel makes possible a higher output of Free-Cut 
Invar ‘36’, capitalize on this fact: For better 
production of invar parts that improve product 
performance, call on the Carpenter men who 
made Free-Cut Invar “36” a , 
reality. Meantime, for your new eS 
product planning, drop us a line for og 
the Carpenter Low Expansion . 
Alloy Book. : 


THE CARPENTER STEEL COMPANY 
120 W. Bern Street, Reading, Pa. 
Export Department: The Carpenter Steel Co., Reading, Pa.""CARSTEELCO” 


( arpenter y 
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HIGH NICKEL ALLOYS & 


offer you new opportunities to solve problems 
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NOTEWORTHY 


C apmary FEEDING enables lubricator unit to 
supply uniformly vaporized, filtered, slug-free lubri- 
cant into air lines supplying pneumatically operated 
valves, cylinders, motors and similar equipment. Pas- 
sage of air through the unit when the operating valve 
of a device in the line is opened creates a pressure 
impulse in a feeder tube system which pumps oil to 
keep the tubular-shaped feeder wick saturated. Ex- 
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cess oil delivered returns by gravity to the reservoir. 
Lubricant absorbed by the wick is fed upward by cap- 
illary action to a circular groove on the wick holder 
from whence it is drawn through inlet holes into a 
venturi tube in the air line. Aspiratory action of the 
lubricator is adjustable to meet lubrication require- 
ments of the pneumatic equipment attached to the 
line. Patent 2,565,691 assigned to Air Appliances 
Inc. by Peter Ketelsen. 


Cammine ACTION OF BALLS in spherical-bot- 
tomed pockets of a built-in drive coupling in a vari- 
able speed V-belt drive enable constant output speed 
to be maintained irrespective of load changes. Ordi- 
narily, when subjected to increased torque require- 
ments, V-belts tend to alter position in the sheaves, 
causing the speed ratio to change slightly. Load in- 
crease in this drive arrangement causes relative an- 
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gular displacement of the coupling halves, resulting 
in their separation because of the contour of the ball 
pockets. Thrust from the driven half of the coupling 
adjusts the flanges of the variable-pitch sheaves closer 
tegether, counteracting the tendency of the drive to 
slow down. When the load is reduced, the coupling 
halves return to their normal position, and the sheave 
flanges spread to their normal spacing. Patent 2,566,- 
997 assigned to Speed Selector Inc. by William H. 
Schweickart. 


A LISTING of 2339 PATENTS owned by the 
United States government and available to American 
businessmen for use without charge has been pre- 
pared by the Government Patents Board. 

Patents listed cover a wide range of products and 
processes, new uses for raw materials, and new meth- 
ods of handling mechanical problems. These patents 
are on inventions developed in Federal research pro- 
grams. 

Published by the U. S. Department of Commerce, 
the book contains information first chronologically by 
Patent Office numbers, giving descriptive titles, names 
of the inventors, agencies administering the patents, 
and the industrial classifications under which each 
invention falls. 

The second section gives a cross-reference listing 
of the patents under 21 major standard industrial 
classifications indicating the fields to which the inven- 
tions apply. 

Copies of “Government-owned Inventions for Free 
Use” may be obtained through field offices of the 
U. S. Department of Commerce or from the U. S. 
Government Printing Office, Washington 25, D. C. for 
one dollar each. 
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REVERSING TRANSMISSION 


Solves Numerous Design Problems 


Typical application of Snow- 
Nabstedt Reversing Transmission 
by Gabb Mfg. Co., Windsor 
Locks, Conn. on its “Motoroller’. 





@ SO UNIQUE — One unit combines forward, neutral, 
reverse and reduction . . . no separate clutch required! 
Has coaxial input-output shafts. 


@ AMAZING PERFORMANCE — Reverses occasion- 
ally, or frequently, under full load, without hesitation! 
Transmits 2 to 12 H.P. with 3.75: 1 reduction in both 
directions. 

@ HAS MANY APPLICATIONS — Suits design needs 
of machine tools, construction, agricultural, and mate- 
rials handling equipment. 

@ REDUCES MAINTENANCE —is adjusted exter- 
nally, without dismantling! Its pinions can’t overheat; 
are long-lived. 

@ SAVES MONEY — Eliminates separate gear box, 
clutch, countershaft and mounting brackets in many 
applications. SAVES assembly time, servicing prob- 
lems, and improves product appearance. 

@ SAVES SPACE —The most compact transmission 
available .. . only 9-1/16” x 8” x 9-1/2”. 


@ QUALITY-ENGINEERED— Designed by makers of 
Joe’s Famous Gears, world-renown for 46 years. 
Have our capable engineers produce transmissions to 
serve your defense equipment needs! 


WRITE TO-DAY for descriptive bulle- 
tin or specify your needs, stating 
application, input and output speeds 


desired, H.P., power source, equip- 
ment to be driven. 


The 
SNOW -NABSTEDT 
GEAR CORP. 


237 WELTON ST., HAMDEN, CONN., U. S. A. 
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> Extremely important is a 
manufacturer's selection of 
components entering into the 
end-product — HIS product. 
Upon the performance of the 
complete assembly he must 
stand or fall. We deeply treas- 
ure the confidence placed in 
Superior Carbon Brushes over 
a stretch of 33 years by more 
than 30 manufacturers of motors 
and many other manufacturers 
who are committed to high 
standards of quality and 
achievement. 


SUPERIOR 
CARBON PRODUCTS, INC. 


9115 CEORGE AVE., CLEVELAND 5, OHIO 
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N THE first appearance of this 
column last month we told you 
a little about J. P. Henderson, re- 
tired chief engineer, who would 
join us on frequent occasions to 
deliver himself of some of the 
splinters acquired in long years of 
dealing with engineers and others. 
In that column he had some’ things 
to say on the classification of en- 
gineers into specific personal types. 
This month he brings the first of 
his friends on stage. 


The Detail Engineer 


The scene today is the boss's 
office, with you (the boss) seated, 
going through a stack of mail. 
Another man enters, with a hand- 
ful of notes, apparently written 
on several old envelopes. 

“Are you busy?” 

You might as well tell him “No.” 
If you tell him the truth, he’ll look 
hurt and be back later to tell you 
about it anyway. 

“Well sir, you know that Model 
XX I’ve been designing? Last week 
it came through after a funny ex- 
perience I had in Department 87A. 
Then, when I told the lab to test if, 
the belts slipped so badly the first 
test was no good. We finally got 
it going through, but we had to 
look all over the place for belt 
dressing.” If you are a fortunat 
and experienced executive, you 
have already learned how to com- 
pile your Christmas list, formulat: 
the next ten letters you expect tv 
dictate, explore cautiously the ho! 
in your tooth and make up an e> 
cuse for not visiting the dentis' 
this week, while the steady flow 
keeps on. 

“|. and there’s so much evi- 


dence of wear, that it will never | 


pass the life test.” 

Finally he’s through, and you 
look at him ruefully. That frown- 
ing expression on your face (you 
hope) is being interpreted as deep 
thought occasioned by his brilliant 
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MUELLER BRASS CO. ALLOYS FOR AVIATION’S TOUGHEST APPLICATIONS vd 
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es / “8037 Mueller Brass Co. "803" metal is a high silicon iron-copper bronze that is 
ideally suited for many difficult applications in jet aircraft. "803" metal has unusu- 
/ ally good machinability, and it is extremely ductile. It is non-galling and has 

excellent mechanical properties at temperatures up to 500°F., factors that account 


ok for its wide use as roller bearing cages and other specialty parts in jet engines. 
ou 





- “600” SERIES ¢°600” series are high strength bearing bronzes that do not con- 


tain any hard-to-get tin. They can be forged into relatively complicated shapes 
that are closer to size and require less machining than sand castings. “600” series 
metals have a low coefficient of friction and a tensile strength 2/2 times that of 
st the cast phosphor bronzes. They are highly resistant to wear and corrosion. These 
ot Ff properties make “600” series highly desirable for use as parts on hydraulic equip- 
to ment, actuators and instruments in jet aircraft. "600" series metals are available 
It in standard or special extruded shapes up to 12’ mill lengths. There is a “600” 
te series alloy to suit your special bearing metal needs. 


TUF-STUF © Mueller Brass Co. TUF-STUF aluminum bronze alloys have found wide 
acceptance for jet aircraft parts like the rotor for hydraulic pumps and other 
vital jet engine parts that must stand up. TUF-STUF alloys are corrosion resistant 
... Strong and light and extremely long-wearing. They resist oxidation, even at 
v high temperatures. TUF-STUF alloys are available in the form of forgings, rods 
and screw machine parts. They fill Federal Specification QQ-B-666, Grade B, 
i- and several other variations. 


For complete information about “803” metal, the “600” series alloys and 
TUF-STUF, write today to 








| MUELLER BRASS Co. PORT HURON 15, MICHIGAN 
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YOUNG MEN 
OF VISION 


Their future is based on decisions made today. The 
secret of success at Indiana Gear is to visualize .. . 
create... prove ...and then move-on. to conquer the 
next problem. Indiana Gear proves from past success 
in a highly competitive business that its policy of using 
master craftsmen, fine equipment, skilled sub- 
contractors, and “‘young men of vision,”’ exemplifies the 
perfectly coordinated planning so necessary to solve the 


gear problems of today. 


INDIANA GEAR 


The driven gear shown here is 5” in pitch diameter 





and 15” long overall. It is carburized and hardened 
with heat-treating distortion held within .001”. 


INDIANA GEAR WORKS e INDIANAPOLIS 7, INDIANA 
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summary. Actually, you are think- 
ing: 

“Look, man, where is your 
mind? Why do you suppose I want 
to clutter up my head with that 
trash? There are fifty people com- 
ing into this office. If all of them 
did this, they would drive me to 
quicker retirement. I don’t order 
belt dressing. Why tell me what 


























you skould be telling the labora- 
tory assistant? The only reason I 
want to hear a word out of you is 
because tomorrow the president 
will ask me, ‘How is Model XX?’”’ 

I will tell him, “Came through 
last week. Now on test. Shows 
some evidence of excessive wear 
and may need some modification.” 

The detail engineer has made his 
daily report. Let’s lower the cur- 
tain on this painful scene. Appar- 
ently, it takes too much imagina- 
tion for the employee to consider 
just what the boss is going to do 
with that information before he 
wastes his time in spilling it all 
out. He is the “detail engineer” 
and he never made a mental sum- 
mary in his life. 

Someone has suggested a cure 
for such a type. It’s learning to re- 
port in newspaper style. Consider 
the newspaper headline. In a half- 
dozen words you have the major 
happening. In a few subheads, you 
get an expanded version. In the 
first paragraph you get it all. The 
columns which follow are extend- 
ed detail. 

The boss should get the head- 
lines and the subheads. He should 
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REG. U. S. PAT. OFF, 


Some equipment 
just naturally 
boosts production 





\ . .. Schrader Air Controls for instance. You can’t 
\ help getting smoother, faster operations with air 
\ power on your side. 


\ The tireless muscles of compressed air lighten 
\ labor all along the production line. 


& For ejection of work, Schrader Air Ejection 


a Sets automatically eject finished parts ... eliminate 


~ tedious hand removal or bulky mechanical devices. 


7) On power presses, press brakes, and any ma- 
chine using either a friction or mechanical clutch, 
Schrader Machine Controls promote building a 
high-speed work rhythm that pays big production 
dividends with safety. 


——— ese oo & All over the shop, Schrader Air Cylinders are 
faithfully on the job, delivering more powerful 
straight-line forces than any other commonly used 
power units of equivalent size or weight. 


These are only three of the many hundreds of 
new and improved Schrader Air Control Products 
that build production and safety in your plant. It’s 
easy to get complete details. Write, outlining your 
present or projected use of power machinery—or 
fill out the coupon below. 


products 














Air Cylinders * Operating Valves * 
Press & Shear Controls * Air Ejection 
Sets * Blow Guns ® Air Line Couplers * 
Air Hose & Fittings * Hose Reels * Pres- 
sure Regulators & Oilers * Air Strainers 
* Hydraulic Gauges * Uniflare Tube 
Fittings 
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- Mail This Coupon Today 
control the air 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
476 Vanderbilt Avenue, Brooklyn 17, N. Y., Dept. V-7 
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Name Title 





Company 
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Address 











AXLE counts... 


SPECIFY 


CARAVAN! 


United CARAVAN axles provide 
dependable mobility for atl types 
of portable equipment. These ver- 
satile units can be used on com- 
pressors, fire-fighting apporatus. 
pumps, concrete mixers, welders, 
generotors, etc. as well as many 
types of military equipment 


CARAVAN axles can be furnished | 
in two-wheel, single-axle oassem- | 
blies and as four-wheel running 


geor equipped with automotive 
type steering mechanisms 
Straight and drop axle type con. 
struction is available. 

CARAVAN axles are engineered 
to assure smooth movement over 
high grade surfoces and moaxi- 
mum roadability over rough ter- 
rain. Controlled camber, toe-in 
and caster provide positive trail, 
regardless of speed or road con- 
ditions 

Write today for 12-page illustrat- 
ed Catalog No. 101 containing 
specifications on the complete line 
of CARAVAN axles and 
describing avtomatic 
surge-control braking 
device, retractable 
third-wheel assembly . 


ond other CARAVAN =, 


occessories. 40 UM 


1 The UNITED 





MANUFACTURING CO. 





514 W. Interstate St. * Bedford, Ohio 


be asked if he wants the details. 
If not, he should get the conclu- 
sions, or the request for advice as 
to the next move if such is re- 
quired. 

What about all the mental trash 
the detail engineer unloaded? Did 
the boss really need to know it? 

No! 

If he must unload it, he should 
save it for his wife. 

She also has probably cultivated 
the habit of not listening. 

—J. P. HENDERSON 


In his salty way, J. P. points 
up a moral that is applicable to 
more than the verbal report to the 
chief. Intelligent design of a report, 
verbal or written, is comparable 
to the competent design of a ma- 
chine or the dispatch of any en- 
gineering assignment. What is re- 
quired? What is the most practical, 
direct path? 

In future months Henderson will 
introduce other characters from 
his extensive rogues’ gallery. 


They Say... 


“There is a great burden placed 
upon the engineering profession; 
it is not sufficient for us merely to 
apply the knowledge we have 
gained during the course of our 
formal education. As Sam Walter 
Foss so aptly puts it in his poem, 
“The Calf Path,” which mocks the 
fact that we follow our pursuits in 
life even as we have used for cen- 
turies roads which were paths 
made originally by cattle: 


For men are prone to go it blind 
Along the Calf-path of the mind, 
And work away from sun to sun 
To do what other men have done. 


Such an application of knowl- 
edge places the individual in a 
status similar to that of a tech- 
nician who follows his set routine 
according to the demands made up- 
on him by his superior. It is true 
that not all of us can be Edisons 
or Steinmetzes, but we can main- 
tain an awareness of the develop- 
ments pertaining to our particular 
fields of engineering. It is possible 
for us to show originality of 
thought in the application of the 
latest developments to our own 
particular problems.” — MARCUS 
SuLosBINns, Northeastern University 












Sicon* 
HEAT-RESISTANT 
FINISH 


*A PRODUCT OF THE SILICONES 


Sicon Protects 
Gas Heater 
Combustion 

© Chambers at 875° 


Sicon in COLORS 
Preserves 
Appearance of 

» Heating Equipment 
indefinitely 





* CENTRAL GAS HEATER 
Mfg'd by the JOHN ZINK CO., TULSA 


For years the protection of com- 
@ bustion chambers and outer cov- 
erings of heating equipment has 
@ been a problem. 

The John Zink Company, a lead- 
e ing manufacturer of gas heaters, 
solved this problem with SICON. 
SICON protects their combus- 
@ tion chambers against extreme 
high heats of 875° without powder- 
@ ing or losing its color. € 
SICON, in attractive colors, also 
bd preserves the outside appearance 
of their products, adding greatly to 
ad sales appeal, and prolonging life. 
The John Zink Company now 
uses SICON forall hot applications. 
@ inside and outside—SICON is 
the finish that can often do the 

job where all others fail. 


— 
© wRITE FOR LATEST TECHNICAL 
° DATA TODAY 


Sicon 


Finish is 


one-Base 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 


Waukegan, Illinois 


SYNTHETICS 
VARNISHES 


ENAMELS 
LACQUERS 
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The American Quality Spring shown here is the ab- 
solute heart of a famous-make typewriter. It furnishes 
driving power for the entire typewriter—operates the draw- 
bar, controls spacing between characters, drives the ribbon 
mechanism. 





The spring is wound and unwound thousands of times 
jevery week, yet tension remains constant and breakage is 
almost unheard of. 

| To perfect the mechanical properties of the spring, our 
engineers worked hand in hand with the manufacturer’s 
jengineers. The design was altered to eliminate a weak spot 
that was responsible for breakage. This change was com- 


Mt 


B.'s . 
a 
oe 


rs 


or volume production 
at lowest possible cost 





bined with others that made the spring easier to produce 
in quantity—at a lower cost. 

There’s only one way to get such improved spring per- 
formance at an even lower cost: let us work with you in the 
early stages of design. Our designers are real expérts on the 
mechanics and metallurgy of spring design. We know just 
what our modern spring-making machinery will do—and 
therefore we can help you design a better spring that is 
easier to mass-produce, cheaper to buy. 

This is the mainspring drum bracketfgroup on the type- 
writer mentioned above. The Amerjfcan Quality Spring 


is in position, ready for years of trpuble-free service. 





AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS +» TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
: UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





AMERICAN QUALITY SPRINGS 
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FELT MAY BE 
YOUR ANSWER 


To That —_ Material Problem 





and getting the answers... ..the right answers 


eV | yy since the turn of the century. 


We can supply you with FELTERS FELT as soft 
as a summer cloud COD. as hard ea 
and tough as a 50¢ steak. You can buy FELTERS 
FELT in any color or shade in the full range from 
j black } to white. ee sae can get 

thickness, any consistency, any size, ;' 
shape. You can depend on FELTE 












not to ravel, shred or fray. And you can freely 
subject FELTERS FELT to oil OD _or gas 


me \\ i/ WY 
oline.. 2 @s)= to sun!" Ag moisture, heat | 


i ae or "cold with no haeinfal effects. 


‘vay 










K ht ovis and SV ack Leg 
Coupon TOAYS 





The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
210-MD SOUTH STREET, BOSTON 11, MASS. 


Gentlemen: Pleose send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


Nome & Title..................... shite dina inuihninideasddai amined 
IR iviccccvscecsccesssvsserinincctnnisnerasenneocosiuasicosnetsenennnsnnststoonesennssossinseusnscessccsonssnens 
I cctniicsinnisciteiniessichaiseniniciannesciaiataiieiisiabsie einai mnie 
Se isa satie tennis nicennndiikinnisienincseandticeneciersinnenninastetinenianhenibnetneneniveanevention 
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REPORT ON 


VAILABILITY of steel will 
probably be little affected by 
the preparations for steel-plant 


_ shutdown which immediately pre- 
| ceded President Truman’s seizure 
_ of the steel industry last month. AI- 








though the total amount of steel 
lost was about 825,000 net tons, 
this amount represents less than 
one per cent of the total scheduled 
to be produced this year. At 
worst, decontrols originally sched- 
uled for late 1952 or early 1953 
for carbon steels may be held up 
a few months longer. 

Imminence of decontrol action 
seems increasingly evident. Al- 
ready the outlines of an interim 
control plant to replace the com- 
prehensive CMP plan are taking 
shape, in the form of a new prior- 
ity rating called B-5. If, when, 
and as controls are removed, some 
method of insuring a constant flow 
of vital materials to military, 
Atomic Energy Commission and 
machine-tool programs will be nec- 
essary—and the B-5 rating seems 
to be designed toward this end. 
Effective immediately, the new B-5 
rating will be extended by produc- 
ers of products for these major 
programs to manufacturers of 


| components. These parts sup- 
pliers will still continue to get al- 


lotments direct from NPA, but the 
rating is supposed to get quicker 
action. If CMP is dropped, this 
limited priority system would prob- 
ably remain. 

Copper Expansion Forecast: 


| Supply of copper, one of the most 


critical materials, is expected to 
catch up with demand—in 1955. 
In this year, say officials of the 
Defense Production Administra- 
tion, the total amount of copper 
available from domestic ore, im- 
ports and old scrap will be only 


| 3000 tons short of projected de- 


| mand. In actual figures, the pic- 


ture looks like this: 


Production 
Year (short tons) 
1950 ... a _... 2,031,000 
ee ee _... 1,914,000 
rere eras 2,270,000 


These figures represent the 4c¢- 
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FARVAL— Studies in 
Centralized Lubrication 
No. 133 





KEYS TO ADEQUATE LUBRICATION — Wherever you see 
the sign of Farval—the familiar valve manifolds and 
dual lubricant lines—you know equipment is properly 
lubricated. Thus you can see there will be no bearing 
trouble on this Birdsboro-Buchanan crusher. 


This giant weighs 275 tons, stands 18 feet high, has 
a 66- x 84-inch jaw opening. It handles feed from a 
5-cu.-yd. shovel, discharging a 14-inch product at the rate 
of 800 t.p.h. It is one of more than fifty thousand indus- 
trial machines whose bearings are protected by Farval. 

Photo above by courtesy Birdsboro Steel Foundry & Machine Co. 
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World's largest deep frame 
jaw crusher is protected 
ly Farval lubrication 


N the next few months, this mammoth machine 

will crush three million tons of diorite. Largest 

deep frame jaw crusher ever built, it is operating on 
the Detroit dam project in western Oregon. 


A highly publicized feature of this project is the 
cooling of all the aggregates used in the concrete 
construction. The builder of this crusher insured 
that the bearings in his equipment would always run 
cool, too. He equipped it with a Farval Centralized 
Lubrication System. 


With Farval on the job, no special oilers are needed, 
lubricant consumption is reduced, bearing life is 
extended indefinitely and shutdowns for oiling or 
bearing replacement are eliminated. In short, Farval 
insures that the crusher can work day in, day out, 
without interruption from overheated bearings, in 
doing its part to see that the great Detroit dam is 
finished according to schedule. 


Farval is the original Dualine system of centralized 
lubrication for industrial equipment, proved prac- 
tical in 25 years of service. The Farval valve has only 
two moving parts—is simple, sure and foolproof, 
without springs, ball-checks or pinhole ports to 
cause trouble. Through its full hydraulic operation, 
the Farval system unfailingly delivers oil or grease 
to each bearing—as much as you want, exactly meas- 
ured—as often as desired. Indicators at all bearings 
show that each valve has functioned. 


In or near your city there’s a Farval engineer, ready 
to discuss your lubrication problems and suggest a 
proper system to meet your particular needs. 


The Farval Corporation, 3265 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 
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tual amount of copper available 
for CMP distribution. Strikes and 
ceiling prices on scrap resulted in 
the low shipments of copper con- 
trolled materials during 1951, and 
the most significant change in the 

| pattern of distribution of copper 
| over the year was a gradual shift 
_ toward an increase in output of 
brass-mill products at the expense 
of wire-mill and foundry products. 
Aluminum in Electrical Uses: 
Aluminum has been found to be a 
valuable substitute for copper in a 
wide variety of electrica] applica- 
tions. Although its conductivity 
and strength are lower than cop- 
per, aluminum’s relative availabil- 
ity makes it highly desirable as an 
alternate. Although General Elec- 
tric’s copper allocation, for exam- 
ple, is only 40 per cent of its base 
period usage, a 75 per cent produc- 


| tion rate has been maintained in 


| 
| 


products formerly using copper by 
substitution of aluminum. Alumi- 
num castings have replaced copper 
castings, aluminum conductors are 
used, and heavy equipment such 
as distribution transformers now 
contain many aluminum parts. 
One of the drawbacks in use of 


| aluminum for electric power trans- 


mission is the difficulty of connect- 
ing aluminum to copper conductors 


' without deterioration of the alu- 


| gen at temperatures above about 


minum. Until recently aluminum 
was used mainly in high-voltage 
transmission lines because fewer 
connections were required. Re- 
cently, however, aluminum conduc- 
tors have been tested for telephone 
cable, and are already being used 
in low-voltage transmission lines. 
Review of Titanium: Titanium, 
hailed as the “wonder metal” and 
the “asbestos of metals,” has for 
the past few years been the fair- 
haired boy of the news columns. 
With recent improvements of the 
techniques for processing the tem- 
perature-resistant metal, the fair- 
, haired boy may soon become a man. 
Titanium has a higher strength- 
to-weight ratio than either alu- 
minum or steel. Its ultimate and 
yield strengths are somewhat lower 
than steel’s and higher than alu- 
minum’s. Its melting point is ex 
tremely high (3140 F), but it reacts 
appreciably with oxygen and nitro- 


1300 F. The resulting embrittle- 
ment and loss of strength restrict 
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Steel veins for iron horses 


Steel veins for iron horses—strong, durable 
veins easily forged and fabricated to exact 
requirements—this is but one of the many 
applications for Ostuco Tubing in products of 
modern design, products that strengthen 
America and the free world. 

Ostuco Tubing presents endless opportuni- 
ties for improving design in almost every field. 
In addition to infinite adaptability, Ostuco 


Tubing offers such advantages as maximum 
strength with minimum weight, good surface 
conditions for finishing, excellent machinabil- 
ity, and low cost. We cannot always promise 
early delivery estimates on new civilian orders, 
because of military demands, but it will pay 
you to consult our experienced engineers about 
Ostuco Tubing when redesigning your prod- 
ucts to meet future competition. 


THE OHIO SEAMLESS TUBE COMPANY 


From Your Biveprint . . . to Your Product 


OSTUCO TUBING 


Tf 


Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
Plant and General Offices: SHELBY, OHIO 


OsTUCa 


SutLay. ania 


SALES OFFICES: Birmingham, P. O. Box 2021 * Chicago, Civic Opera Bidg., 20 N. Wacker Dr. 
Cleveland, 1328 Citizens Bidg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Road, 
Ferndale * Houston, 6833 Avenue W, Central Park * Los Angeles, Suite 300-170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. © New York, 70 East 45th St. © Philadelphia, 
1613 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive * St. Louis, 1230 
North Main St. © Seattle, 3104 Smith Tower * Syracuse, 501 Roberts Ave. * Tulsa, 733 Ken- 
nedy Bldg. * Wichita, 622 E. Third St. * Canadian Representative: Railway & Power Corp., Ltd. 





































when a 
shim is 


LAMIN 


4 


k REDUCED MACHINING COST 


J You machine only to easy 

tolerances. The laminated 

shim is adjustable—you simply peel 

laminations of .002 inch brass or steel 

with a penknife—to get exactly the 

spacing you need. You cut costs with- 
out sacrificing quality. 


Spe 
U 

SPEEDED PRODUCTION: 

Z_~- Final fitting can be done 

right at the job. You don’t 

have to take parts back and forth for 

further machining, grinding or filing. 

No special skill required. The lamina- 

tions adjust spacing quickly, easily. 









TED 


advantages you get: 


Shims come to you in one 
“pack” for each applica- 
tion. They are precision-stamped to 
your exact specifications. No count- 
ing, no stacking, no miking. Gauge is 
always known. No dirt or grit can 
lodge between layers. 
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' Throughout the life of the 

machines you produce, 
the simple removal of a shim lamina- 
tion provides a unique adjustment for 
the take-up of wear. Original clear- 
ances can always be restored. 
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SEND TODAY for our Engineering Data File 






y [AMINUM * 





THAT 


THE SOLID SHIM 


ADJUSTMENT 


Shims stamped from 
LAMINUM® look like solid 
metal but actually are 
made up of layers 

of .002 or .003 inch 
brass or steel. The 
laminations are solidly 
bonded together, 
over their entire 
surfaces. 


SIMPLIFIED USE: 


me ADDED SERVICE FEATURE: 





LAMINATED SHIM COMPANY, Inc. | 


‘1205 UNION STREET 


CUSTOM SHIMS 





STAMPINGS 


GLENBROOK, CONN, 


SHIM STOCK 






its use to a service range below 
that of high-temperature alloy 
steels. Titanium’s resistance to cor- 
rosion is excellent. 

These properties, especially the 
high strength-to-weight ratio, make 
titanium a desirable metal for use 
in aircraft, naval and ordnance ap- 
plications, to mention only a few. 
But titanium has two big draw- 
backs. First difficulty is titanium 
production or, rather, the lack of 
it. Total output of titanium in 1951 
was only 700 tons, and commercial 
alloys cost about $25 per pound. 
Recent improvements in induction 
and arc-melting of the metal, plus 
increases in production capacity, 
will soon change this picture, al- 
though no phenomenal expansion 
is planned. 

Processing is the second bugaboo 
in the use of titanium. Although 
titanium can be machined as easily 
as austenitic stainless steel, special 
techniques are needed for hot forg- 
ing or rolling because of titanium’s 
tendency to “get” atmospheric 
gases at high temperatures. Cold 
forming is also difficult. Con- 
sequently most titanium parts have 
been machined from solid stock, 
and the resulting waste of material 
and increased cost have curtailed 
use of the metal to experimental 
components. 

Recently, however, a number of 
companies have indicated interest 
in the potentially lucrative com- 
mercial processing of titanium, de- 
spite the difficulties. One, for ex- 
ample, is turning out titanium al- 
loy bar forgings; another, titanium 
alloy strip. A third new develop- 
ment is a rotary draw former an- 
nounced by the Cyril Bath Co. 
for stretch-forming titanium sheet. 
All of these developments, plus 
many more that will probably be 
forthcoming as research in manu- 
facturing methods increases, should 
add impetus to use of the metal. 

Minor Matters: Among the 
more interesting byproducts of the 
ever-changing materials situation 
is an amendment to the NPA’s 
Rubber Order M-2. Among otner 
things, this newest of officia] pro- 
nouncements formally lifts all re- 
strictions on the manufacture of 
white sidewall tires. Previously, 
only black tires were allowed, al- 
though white sidewalls could be 
added on with paint. 
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1, Twe adjustable speed D.C. Meters used on 
« special lathe. 1 


92. A wide speed range adjustable speed D.C. 
loy Motor used on a tire building machine. 








; | md LOUIS ALLIS D.C. Motors give you a size 
f | and type for every industrial requirement 


° When you need flexibility you can’t get from A.C, — able, with various electrical and mechanical characteristics 
: when you need refinements of operation, to get rapid, — open, drip-proof, fully enclosed, splash-proof and ex- 
: accurate response — that’s when experienced design men losion-proof enclosures can be supplied. 
- : ‘ P P PP 

turn to Louis Allis D.C, Motors. , . . . 
, Louis Allis D.C. Motors are extensively used to drive 


You can get standard Louis Allis D.C. Motors in sizes 
. up to 200 HP and speeds up to 3500 RPM. They are 
: furnished with shunt, series, or compound windings — 
; for all standard and special voltages — with continuous 
; or intermittent duty ratings. For the best solution, discuss your drive problems with 
° Both special and standard sizes and types are avail- the Louis Allis Engineer nearest you. 


THE LOUIS ALLIS 


hoists, machine tools, pumps, elevators, centrifugal cast- 
ing machines, extractors, printing presses, stokers, con- 
veyors and other equipment. 


COo., Milwaukee 7, Wisconsin 









Standard or special — we build it. Whatever 
electrical or mechanical modifications or fea- 
tures you need, there is a Louis Allis motor 
that will do your toughest jobs better. 










In the shop \— 









a new kind 
of lubricant 


Moly-sulfide is a tenacious solid- 
film lubricant with remarkable 
properties under extreme pres- 
sure, high velocity and fretting 
conditions. Many new uses for 
Moly-sulfide are being found ev- 
ery day in the shop and the field. 


We have compiled 154 case- 
histories of successful applications 
of molybdenum sulfide to solve a 
wide range of industrial and tech- 
nical problems; these are pub- 
lished in a form most useful to 
those who want practical infor- 
mation on what has already been 
accomplished by this new kind 
of lubricant. 


Send for your free copy of 

Moly-sulfide: In The Shop—In 
The Field, a 40-page booklet of 
up-to-date information. 


Moly-sulfide 
Climax Molybdenum Company 


500 Fifth Avenue 
New York City 
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By positioning joints so that the 
poor fit-up is placed on the vertical 
leg of the fillet welds, root open- 
ings up to 1/16-inch on 14-inch | 
plate are easily welded without 
arcing through the joint. Use of 
the semiautomatic or automatic 
welding heads which allow high 
welding speeds, produces consider- 
ably less distortion than that ob- 
tained by manual processes and 
also practically eliminates’ the 
weld-cleaning operation. 

In the structural design, Fig. 3, 
the outer corners of the unit are 
produced with press operations and 
the internal joints are produced 
by lapping plates to provide for 
fillet welds. Minimum demands are 
placed not only on welding and fit- 
up operations but also on fabrica- 
tion eperation, thus effecting maxi- 
mum economy. 

Automatic welding can be easily 
adapted to job-shop production if 
designs are produced where the 
major share of the welding can be 
applied from one side. In most 
cases, steel or copper back-up bars, 
as well as glass fiber sleeving or 
tape can be held in position by 
screw clamps, air clamps or per- 
manent magnets to accomplish com- 
plete penetration of joints. 

Shop Application: The design 
approach, previously discussed, 
will enhance the use of universally 
applied jigging. For manipulating 
this jigging and the product being 


Fig. 5—Platform type of positioner 
for welding intricate assemblies. 


Hinged joints provide for expansion 

and contraction and a motorized 

table permits positioning adjust- 
ments 

















GRAPHITE ‘METALLIZING 


1045 NEPPERHAN AVENUE 








SELF-LUBRICATING 


EXTREMELY DURABLE 4 


CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


CORPORATION 


YONKERS 3, NEW YORK 
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produced, properly designed weld- 
ing positioners, power turning rolls 
and welding-head manipulators can 
be utilized as standard equipment. 
The manipulators can be used to 
advantage to decrease initial tool- 
ing cost, to provide for application 
to several jigs and to produce the 
proper environment to meet the 
characteristics of the welding proc- 
esses and methods. 

A flexible and universally ap- 
plied welding-head manipulator and 
positioner is shown in Fig. 4. In 
this illustration a motor case is 
being welded and joints produced 
are longitudinal and lateral to the 
welding-head manipulator. To pro- 
duce lateral joints, the boom on 
which the welding head is mounted 
is moved through the column of 
the welding-head manipulator so 
that the welding head traverses the 
joint. For longitudinal joints the 
welding-head manipulator is pro- 
pelled along the track. In both in- 
stances the welding positioner 
places joints for proper control of 
the arc and are pool. Circumferen- 
tial welds can also be made with 
this equipment by rotating the as- 
sembly by means of the welding 
positioner. Further, inside and out- 
side joints can be welded where 
there is sufficient provision to en- 
gage the welding head. In cases 
where the amount of welding war- 
rants application of a flexible elec- 
trode extension, joints several feet 
long can be made through openings 


Fig. 6—Welding positioner for use 
in semiautomatic welding. Work is 
rotated past the operator. Three 


previously welded assemblies are 
shown in the foreground 





New Hoover. 
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Motors’ 









totally 


CnOOSEA 








If you make a motor-driven product 
that must work where there’s moisture, 
heavy dust, wood chips, or metal shav- 
ings—these new, totally enclosed Hoover 
Motors are for you. 

And you are getting more for your 
money than with any comparable mo- 
tor on the market. 

There are both se/f-cooled and fan- 
cooled models—newly designed to keep 
trouble out and performance high. No 
openings to let moisture in. No blind 
passages to catch dust and dirt. 


A working giant in a small package 


Polyphase motors through 5 H. P. 
Capacitor start motors through 3 H. P. 
All built in NEMA frames. Extremely 
compact. More horsepower for each 












pound of motor—more motor for your 
money in every way. 

Made and guaranteed by the makers 
of the famous Hoover Cleaners, who 
have been building precision motors 
since 1934. World-wide service facil- 
ities—always ready to protect your good 
name. 
@eeeeeeeeoeoeeoeeeeeeeeeeee2e@ 


THE HOOVER COMPANY 

Kingston-Conley Division 

vept. MD-5 

68 Brook Avenue, North Plainfield, New Jersey 


Please send catalog showing and describing 
complete line of Hoover Motors. 
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as small as 4 or 5 inches in dia- 
meter. 

A platform type of positioner is 
shown in Fig. 5. The platform is 
mounted between a _ motorized 
headstock and idler tailstock. The 


. of interest to machine 


SPEED CONTROL NEWS designers and plant engineers 


CONSTANT AND/OR ADJUSTABLE. TENSION DRIVE — 














meets wide variations in speed and build-up conditions 








AN ACTUAL“SPECON‘WINDING APPLICATION 





TENSION=5*/ INCH 
OF LINEAL WIOTH 7 / 








MATERIAL SPEED 
DEPENDS ON TYPE 
OF PROCESSING 
80'/MiN- MINIMUM 
200'/miN. MAXIMUM 





8:1 BUILDUP 
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SPECOWN Electrical Differential Drives 


Provide accurate automatic torque control 


One of the major production problems in many industries has been that 
of winding flat or strip materials on center type winders. This problem 
is now simplified by a Specon Winder Drive. With the Specon Drive, 
material can be wound in continuous rolls without bunching, wrinkling, 
stretching or twisting the finished rolled material. And, this operation 
can be accomplished at speeds heretofore considered impossible. For 
example, the Specon Winder Drive can operate over a speed range 
from zero to any desired maximum r.p.m. 

The Specon ED Drive provides great flexibility in operation. Tension 
may be constant or if desired, tapered-off to best suit the wound 
material. The drive is adjusted once to cover all factors governing the 
winding of a particular type material, after which no adjustments are 
necessary to maintain constant high speed operation. No dancer roll 
or equivalent equipment is necessary. 

In addition, the Specon ED Drive is not limited to winding only one 
kind of material. With proper adjustment of the rheostats, the same 
drive can wind materials of different thicknesses, widths, or linear 
speeds. Large buildups are possible in all cases. 

The Specon ED Drive may also be used for many applications which 
require accurate synchronization, fast acceleration and deceleration, 
accurately adjustable speed of infinite range or any other complex 
speed control performance desired. It is also used for accurate contour 
machining where gear backlash must be zero. 

Speed Control Corporation also 
manufactures Mechanical Differen- 
tial Drives known as Specon MD 
transmissions, for applications re- 
quiring very wide speed range or 
an extremely narrow speed range 
with accuracies as high as '/io of 1%. 


Outline briefly, your speed control problem 
and our engineering department will 
submit details concerning the application 
of Specon Drives to meet all performance 
requirements involved. 


SPEED CONTROL CORPORATION 
1460 EAST 289th © WICKLIFFE, OHIO 


PECON 








hinged joint between the platform 
and pedestals mounted on the head- 
stock and tailstock provides for 
expansion and contraction to main- 
tain alignment. The platform is 
provided with a motorized rotat- 
ing table and, consequently, prac- 
tically any intricate assembly can 
be completely positioned. This unit 
operating with an automatic weld- 
ing-head manipulator, Fig. 4, could 
be applied to any irregular as- 
sembly for speedy universal appli- 
cation. 

Simple semiautomatic welding 
operations can be produced by 
merely using a welding positioner 
to rotate the work past an oper- 
ator. As shown in Fig. 6, the oper- 
ator supports the semiautomatic 
gun to complete the weld. Three 
samples of completely welded fit- 
ings are shown in the foreground. 

In the job shop, tooling has a 
substantial effect on the cost and 
success of any weldment. Conse- 
quently, tooling must not only pro- 
duce a fast and accurate setup, but 
also must be suitable for modifi- 
cation by removing or adding ele- 
ments to accommodate a full range 
of sizes and types of weldments 
being produced. 

From a paper entitled, “Product 
Design for Welding,” presented at 
the Thirty-Second Annual Meeting 
of the American Welding Society 
in Detroit, Mich., Oct., 1951. 


Modell Concept of Wear 
By T. L. Oberle 


Research Dept. 
Caterpillar Tractor Co. 
Peoria, Il. 


TDAST efforts to reduce wear 
& have always been aimed at in- 
creased strength and hardness of 
materials. This approach has been 
quite successful, but engineers are 
more and more frequently faced 
with ceiling limitations of maxi- 
mum hardness which may be ob- 
tained. Additional gains are pos 
sible in the direction of minimizing 
the build-up of loads on metal sur- 
faces. Reduced surface loads are 
obtained by reducing the elastic 
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HE simplest way to mount 

bearing inner races is by press 
fitting. Hyatt Hy-Load Roller Bear- 
ings are designed and constructed 
to permit relatively heavy press or 
shrink fits of races—fits sufficient 
to retain races properly without 
resorting to auxiliary devices such 
as snap rings, lock nuts or keys. 


This is possible because Hyatt 
Hy-Load races are made from car- 
burizing type steels, carburized 
and heat treated to provide hard, 
wear resistant, case-hardened sur- 
faces with tough ductile cores. A 
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hard surfaced race with a ductile 
core permits heavier press fits 
than a through hardened race. 


The hazards of slippage, cock- 
ing or eccentricity, always present 
with loose fitting races clamped 
endwise, are avoided when races 
are properly press fitted. 


For more information about this 
and many other features of Hyatt 
Hy-Load Roller Bearings, write for 
Catalog 547. Hyatt Bearings Divi- 
sion, General Motors Corporation, 
Harrison, New Jersey. 
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the unique speed reducer 





Coiled strip stock in any width ... when you need it and at 
lower cost! That’s what shops equipped with Yoder Rotary 
Slitters are assured. For with these.dependable machines, 
the delays and higher costs of special width stock are elim- 
inated. Mill-width coils (always more readily available) may 
be slit to requirements on a moment’s notice. 

In designing machines to fulfill such a key assignment, 
The Yoder Company must naturally exercise extreme caution 
in selecting so vital a component as a speed reducer. And it 
certainly does! No. 2, 2% and 3 sizes (two are illustrated) are 
equipped with compact, horizontal, Winsmith (pat.) Differen- 
tial Gear Reducers... unique among speed reducers ! 

The heart of this design is a 6-gear planetary element, 
free within its housing to float into the most equalized load 
distributing position. Even wear, automatic compensation 
and alignment, smooth, enduring operation are thus assured. 

For requirements within the 1/100 to 85 hp range, with 
ratios from 1.1:1 to 50,000:1, Winsmith is the name most 
remembered. Information in “Save through Standardization” 
folder. Write. 





modulus of a material. The com- 
bination of high hardness with low 
modulus should result in superior 
wear resistant materials for the 
future. 

High hardness, sought after to 
increase wear resistance, actually 
increases the amount of elastic de- 
formation that can be tolerated by 
a steel. Since the amount of elas- 
tic deformation may be important 
in wear phenomena, additional 
means of increasing it should also 
be explored. An important method 
of altering the total elastic deflec- 
tion of materials is through con- 
trol of the elastic modulus of ma- 
terials. 

The elastic modulus of a mate- 
rial is the ratio of stress to strain. 
Stress-strain curves for high mod- 
ulus metals have a steep slope 
since a high stress causes relative- 
ly little elastic strain. For low 
modulus metals the curves have a 
shallow slope, showing that a small 
stress results in a relatively large 
elastic strain. 

Large amounts of elastic deflec- 
tion may be achieved by the selec- 
tion of materials which have high 
strength and low modulus. This 
desirable combination of proper- 
ties does not occur commonly in 
metals, but both the elastic limit 
and the elastic modulus of metals 
are controllable within limits. We 
thus have for the future consider- 
able latitude in increasing the total 
elastic deflection of which mate- 
rials are capable. 


“Modell” Defined 


A convenient value for the total 
elastic deflection which is possible 
for a material may be obtained by 
dividing the Brinell hardness of a 
metal by its elastic modulus. The 
ratio of Brinell hardness to elastic 
modulus, multiplied by 10®, will be 
referred to as “Modell.” Materials 
are listed in TABLE 1 in order of 
decreasing Modell. 

By its definition, Modell gives 
an indication of the depth of pene- 
tration that a metal can tolerate 
without exceeding its elastic limit. 
Chromium plate will recover elas- 
tically from more than 100 times 
the amount of deformation that 
wiil cause tin to yield plastically. 
Materials of high Modell behave 
like a spring, absorbing energy 
and preventing loads from build- 
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DESIGN-ENGINEERED PACKINGS Way 


eee 


: to give you the perfect seal! 


All the time and skill you put into the design of 
it hydraulic and pneumatic equipment can be undone 
Is if the packings fit improperly or wear excessively. 


le No machine can be more efficient than its “heart'’’ 
A —the packing inside! 
a 

Lal That's why we make sure that Houghton packings are 


design-engineered. And continuing research guaran- 

YG “a tees the finest in materials and craftsmanship. 
The Houghton line offers you packings for practically 
1 4 every need. Our Vim leather packings include cup, 
" flange, U and V types for oil, air, water or gas 
, pressures. Our Vix-Syn synthetic rubber packings 
; —both homogeneous and fabricated types—include 


gaskets, adaptors, and O-rings with back-up washers.. 


C Talking over your packing problems with the 
. Houghton Man can be a big step towards product 
. improvement. Or write to E. F. Houghton & Co., 
Philadelphia 33, Pa. 


7 VIM and VIX-SYN PACKINGS 


; ... products of 










2 GET THIS "PACKINGS 

| 28 STANDARDS” BOOK! 
, Latest edition of this Houghton 
> publication—accepted as 


standard by industry—will be 


Ready to gi 
mailed without cost to you. y to give you 


on-the-job service... 
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There is a Rotary Pump that will fit 
your job. The following features of — 


Will help assure you of it! 

1. Simple “gear-within-a-gear” principle—only 2 
rugged, moving parts. 

2. Positive suction and discharge. Self priming 

No pulsation. Integral relief valve on pump 

head if desired. 

Sizes ranging from } to 1050 gpm. 

- Over 600 standard models from which to 

choose, plus thousands of specially con- 

structed units. 

. Complete line of metals and their combina- 

tions to fit your needs. 

~ Complete range of drive, mounting and 

power units available. 





To start, send for free 
8-page folder 52SH today. 





Pump Company 


Cedar Falls, lowa 

















Millions of Contacts 
without Faltering 


PROVED 


ON ROUGH, TOUGH JOBS 


Durakool pressurized all-steel mercury tilt 


WITHSTANDS switches have more than made good on what 
may have seemed like extravagant claims a 

HIGH few years ago. The list of Durakool successes 
grows each year. Seven sizes, | to 65 amperes. 

TEMPERATURES 3 to 4 weeks delivery. Your production sched- 


ule is met. 


See telephone directory for local distributor or write 


DURAKOOL, INC.— Elkhart, Indiana 


ALL-STEEL 
MERCURY 


Swit 


urakool 


IT PAYS TO KNOW... 
VIKING ROTARY PUMPS 






ing up to a high value. 

Low Modell materials, TABLE 1, 
have little capacity for absorbing 
energy elastically. These low 
Modell materials are most suitable 
for use as bearings. Low melting 
temperature metals such as lead o1 








Table 1—Modell Values for 
Various Materials 
Material Brinell Modell 
Hardness 

Alundum (Bonded) 2000 143 
Chrome Plate (Bright) 1000 83 
Gray Iron (Hard) 500 33 
Tungsten Carbide 

(9% Cobalt) 1800 22 
Steel (Hard) 600 21 
Titanium (Hard) 300 17 
Aluminum Alloy (Hard) 120 11 
Gray Iron (As cast) 150 10 
Structural Steel (Soft) 150 5 
Malleable Iron (Soft) 125 5 
Wrought Iron (Soft) 100 3.5 
Chromium Metal (As cast) 125 3.5 
Copper (Soft) 40 2.5 
Silver (Pure) 25 2.3 
Aluminum (Pure) 20 2.0 
Lead (Pure) 4 2.0 
Tin (Pure) 4 0.7 





tin seem to be essential to every 
commercially acceptable bearing 
composition. 

The elastic modulus of metals is 
influenced by melting temperature 
and atomic volume. The elastic 
modulus of low melting metals 
tends to be low, and the elastic 
modulus of high melting metals 
tends to be high. There is a ten- 
dency for elastic modulus to de- 
crease as the atomic volume in- 
creases. 

In addition to these inherent fac- 
tors which determine the general 
level of elastic modulus, some met- 
als are susceptible to variations in 
elastic modulus that may be con- 
trolled within limits during the 
fabricating, casting, or heat treat- 
ing stages of manufacture. Some 
controllable factors that may alter 
the elastic modulus of metals are 
heat treatment, interruptions, and 
anisotropy. 

The aging of some age-harden- 
able alloys may result in a small 
increase in elastic modulus. Most 
metals and alloys, such as steels, 
have virtually no change made in 
their elastic modulus by heat treat- 
ment of any kind. 

Interruptions to metal continu- 
ity may take form as cracks, gas 
cavities, or voids of any kind. The 
graphite present in gray iron is in- 
cluded in this classification e- 
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why 
cut 
here 


Tradd er 


Doesn't make much sense, does it? Yet it happens 





all the time .. . particularly with inferior steel castings. 
Sure, the initial cost is likely to be less, but from 
there on you start piling it up again. Unnecessary 
handling . . . excessive machining time and always 
the possibility of finding a defect after part of your 


machining is done. 


Sivyer customers have learned that Sivyer finish 





. . clean core holes, accuracy of dimensions, freedom 





from distortion, absence of waste metal ... means 


lower cost conversion, extra dependability. 


Specify steel castings bearing the famous 


kind of economy in the long run. 








Sivyer ® . It is worth looking for. . . the soundest 
IPL 
iu 


SPECIALISTS 1m JIIUIL ALLOY AND 


SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY & WLW AUK EE>CHI CREO 
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MINIATURE 





@ Rotation in either direction 

@ Coaxial: shafts for in-line construction 

@ Ball-bearings throughout 

@ Completely sealed 

@ Permanently lubricated for trouble-free 
high/low temperature service 

@ Operate in any position 


Write for Bulletin 99 
Se Se a A A A a . 


FIXED RATIO ait 

SPEED — ee 
CHANGERS 
(Gear Type) 


@ Compact! Only 4%” overall 

@ Light! Weigh only 5% oz. 

@ Continuously variable speeds over a 
wide range 

@ Knob, lever, push-rod or gear control 
(Lever control illustrated) 







® Anti-backlash units . . . virtually zero 


@ Only 1.050” diameter! 
backlash in either direction 


@ Single section weighs only 3 oz. 
@ STANDARD ratios from 10:9 to 531,441:1! @ Completely sealed 
@ Hobbed gears for smooth, precision running @ Permanently lubricated 
@ Mount in any position 
Write for Bulletin 100 
SE EN a a Se re 


MINIATURE COMBINATION FIXED AND VARIABLE SPEED CHANGERS 


For applications requiring variable speed at a reduced nominal output speed, 
combinations of Metron Variable Speed Drives and Fixed Ratio Spee Changers 
are available in compact, integral units. Ask for Technical Data, or write 
giving your requirements for prompt engineering recommendations and prices. 


METRON INSTRUMENT COMPANY 


442 Lincoln Street . Denver 9, Colorado 


Theron 
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cause its low modulus apparently 
permits it to behave somewhat as 
though the enclosure around it is 
empty. The elastic modulus of 
metals decreases in direct propor- 
tion to the volume of spherical 
type voids. Elongated interrup- 
tions, such as flakes or cracks, de- 
crease the elastic modulus of a 
metal in a direction transverse to 
the long dimension of the discon- 
tinuity. 

Anisotropic single crystals ex- 
hibit different properties in one 
crystallographic direction than an- 
other. The elastic modulus of a 
single crystal of iron is 19,200,000 
psi in a direction parallel to any 
one of the three major axes. As 
the direction of load is tilted away 
from these major axes, the elastic 
modulus increases until a maxi- 
mum value of 41,240,000 psi is ob- 
tained when the load acts along the 
space diagonal between the three 
axes. Polycrystalline metals, under 
certain conditions, will give up 
their random crystalline arrange- 
ment and assume a_ preferred 
orientation. Such preferred orien- 
tations, as developed during cold 
working or plating operations, 
have not as yet been exploited for 
maximum control of the elastic 
modulus of metal surfaces that is 
possible. 


Criterion of Wear 


The success of gray iron in re- 
sisting engine wear is attributed 
by some engineers to the lubricat- 
ing qualities of the graphite pres- 
ent. Yet, malleable iron contain- 
ing the same amount of graphite 
as gray iron cannot be substituted 
successfully for gray iron in many 
engine parts. 

The difference in Modell values 
alone is sufficient to account for 
superior running qualities of gray 
iron. Gray irons containing finely 
dispersed dendritic graphite may 
have elastic modulus values 4s 
high as malleable iron, so that 
more knowledge than just that 
the iron was cast gray is neces- 
sary to judge the suitability of the 
material for frictional applica- 
tions. 

Wear increasing as hardness in- 
creases is contrary to expectation. 
This reversal of the usual trend is 
the result of the sharply increas- 
ing modulus that occurs simul- 
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Imagine doing business with 
189'0 methods ! 













The bookkeeper with his eye shade and sleeve 
garters, at a high top desk, typified the tempo of 
business in the Gay 90’s. His was a tedious and 
exacting job. Motorized equipment such as adding 
machines, calculators, bookkeeping machines, 
tabulating machines, postage meters, and letter 
openers, to name a few, were still in the future. 


During this period Emerson-Electric was founded. 
Since then motors have been supplied to scores 
of leading manufacturers of labor-saving devices. 


MODERN BUSINESS IS POWERED | 


witH ELECTRIC MOTORS 


Write for these ° 
Emerson-Electric : 
Motor Data Bulletins 






They staked the reputation of their products on 
Emerson-Electric motors, and with the passing 
years became nationally known for dependable 
service. 


Consider this 62-year-old reputation for depend- 
ability and efficiency, earned by Emerson-Electric 
motors for use in business, on the farm, in the 
home and in industry. Your inquiry is invited on 
the complete line of standard motors in horse- 
power ratings from 1/20 to 5, and hermetic 
motor parts 1/8 to 10 H.P. 














yy or ow my motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides, Specifications, con- 
struction and performance data are 
ineluded for these motors: 


C M111-A Capacitor- Start C 7} M111-E Oil-Burner 
©) M111-B Split-Phase } M111-F Jet Pump 

© M111-C Integral a M111-G Blower 

© M111-D Fan-Duty 





THE EMERSON ELECTRIC 


EMERSON #5 ELECTRIC 


MOTORS -« FANS 





















MFG. CO., St. Louis 21, Mo. 


APPLIANCES 





LEADERS IN THE FAN AND MOTOR INDUSTRY SINCE 1890 
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Energy in springs 

J is a lot of things. . . 

/ steel formula . . . size of 

/ wire . . « length and di- 

Pai ameter. . . quality control. 

/ American-Fort Pitt can give you 
/ exactly what you want—promptly. 





“\ 


r 
AMERICAN-FORT PITT Spring DIVISION 


H. K. PORTER COMPANY, INC. 
2 John Street, McKees Rocks, Pa. ( Pittsburgh District) 
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taneously with the hardness in- 
crease. For most materials, the 
elastic modulus is unchanged dur- 
ing hardening and its influence is 
not felt. Data from various sources 
indicate that for wear applications, 
gray iron should be cast with 
coarse graphite flakes and hardened 
by heat treatment to produce max- 
imum Modell, rather than obtain 
high hardness in an as-cast, high- 
strength iron with resultant high 
elastic modulus. 


Low Modulus Aids Wear 


Outstanding wear results have 
been observed with the use of 
some materials normally consid- 
ered abrasive. These data show 
that all surface plates are worn 
less by a low elastic modulus gray 
iron than by a hardened steel and 
that the low elastic modulus gray 
iron itself wears less than hard- 
ened steel. Also, the data show 
that high Modell surface plates re- 
sist wearing much more than low 
Modell materials. 

Tests have shown Al.O, cylinder 
liners to possess excellent wear re- 
sistance. In addition to freedom 
from liner wear, the wear rate of 
piston rings is greatly reduced. 
With economical methods of man- 
ufacture of Al,O, wearing surfaces, 
this material may become as com- 
monplace for engine and tractor 
parts as semi-precious jewel 
mountings have for all types of 
timepieces. 


Ceramics Show Promise 


Powder metallurgy techniques 
permit combining of extremely 
hard oxides, carbides, nitrides, etc. 
with a suitable binder to yield an 
aggregate of low elastic modulus. 
Current work on ceramic-metallic 
materials is centered around high 
temperature applications in jet en- 
gines. A bright future for ceram- 
ic-metallic materials exists in the 
field of wear applications for such 
parts as face seals and valve 
guides. 

As a general rule, the difficulties 
of machining increase with the 
hardness of the work. However, 
if the hardness is to be kept low 
for easy machining, the Modell 
value or wear resistance may be 
increased by lowering the elastic 
modulus of the material. Lower- 
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APPOINTMENT 
WITH 
TIME 





When you travel by train (or, for that matter, 
by plane or any public carrier) you expect 
to arrive on time. Unconcerned, you click-click 
across switches in the yard district. . . 
swish past the clang of grade crossings . . . 
roar by freights only a few inches away... 
Your confidence lies in experienced railroaders 
and properly maintained roadbeds 
and signal equipment. 





Over every mile of track, your safe and speedy 
progress is guarded. Guarded by semaphores, 
position and color light signals, dwarf signals, 
automatic train controls, interlocking control 
machines in far-away towers, and other 
elements in an all-inclusive safety pattern. 


An unseen essential in this safety pattern, 
reliable and hard-working, is Synthane. 
Synthane is a strong, light-weight, laminated 
plastic. It’s an excellent electrical insulator, 
moisture and chemical-resistant, hard, tough 
and dense. It is also easy to machine. 
Synthane is a material for small parts or large 
on any job where a combination of properties 
is needed and good performance is a ‘“‘must’’. 


Maybe you can use Synthane profitably. 
To find out, send for the complete 
Synthane catalog. We will be glad to help 
you with design, sheets, rods, tubes 

or fabricated parts. Synthane Corporation, 
5 River Road, Oaks, Pennsylvania. 


Terminal Board (left) for continuous 
train control and relay pusher (right). 
Both pieces are made from Synthane 
laminated plastics for General 
Railway Signal Co., Rochester, N. Y. 


LAMINATED PLASTICS 
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UNIVERSAL BOARDMASTER 


—today’s finest drafting machine—simplifies 
the mechanics of drawing and leaves the pro- 
fessional mind free for constructive thinking. 
With one-hand, turret-type control, it combines 
into a single unit all the loose tools of the 
draftsman’s art—de-clutters the board—pro- 
duces finer work with less effort at lower cost. 
For proof of quality—read about Boardmaster’s 
unquestioned mechanical superi- 
Ority in our bulletins—sent free 
on request. Write Universal 
Drafting Machine Corporation, 


7960 Lorain Ave., Cleveland 2, 





Ohio, or your local dealer. 


UNIVERSAL 


DRAFTING _—_—— DURALINE 
MACHINE SCALES 





ing elastic modulus improves re- 


sistance to wear and at the samc 


time may improve machinability. 
High Mode!l materials, if gra) 
iron is any criterion, machine more 
readily than low Modell materials 
of the same hardness. A consider- 
able economic advantage will re- 
sult from developing wear resist- 
ant materials of low hardness. For 
gray iron, this will involve some 
degree of control of graphite flake 
size and orientation. Maximum 
wear resistance will result if some 
of the graphite flakes near the sur- 
face can be aligned parallel to the 
loaded surface. 

From a paper entitled, “Hard- 
ness, Elastic Modulus, and Wear of 
Metals,” presented at the SAE An- 
nual Meeting in 1952. 


Protective Neoprene 
Coatings 


By L. S. Bake 


E. |. du Pont de Nemours & Co. Inc. 
Deepwater, N. J. 


EOPRENE is now produced 

in a form which makes it 
suitable for protective coatings on 
the exterior of tanks, process 
equipment, structural] steel, pipe- 
lines and the like. The new ma- 
terial is not intended, like the older 
linings, for direct immersion in cor- 
rosive chemicals, but for protec- 
tion against splash, spill or corro- 
sive fumes and atmospheres. 

Neoprene protective coatings 
are the result of two developments: 
first, a slightly modified neopren 
polymer which, before vulcaniza- 
tion, produces solvent solutions of 
low viscosity per unit of solids con- 
tent, and _ second, accelerators 
which will cure this polymer a! 
room temperature. Main ingre- 
dients of the coating are an aro- 
matic solvent, carbon black, neo- 
prene and a separately added ac- 
celerator. It dries by solvent 
evaporation and cures by poly- 
merization. 

Advantages: The film itself has 
neoprene’s excellent resistance 10 
acids, alkalis, oils, most hydrocar- 
bons, and sunlight and weather. It 
is tough and rubbery, and its re- 
silient qualities are inherent—not 
the product of plasticizers which 
may volatilize or leach out. Solids 
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content is 60-70 per cent, giving a 
thick film per coat. The coating 
cures at room temperature in 24 
to 48 hours with addition of an ac- 
celerator at the time of use. A 
second coat may be applied two or 
three hours after the first coat 
without danger of brushing up the 
first. A fresh coat bonds well even 
to a fully cured prior coat. 


Disadvantages: It is a two-part 
system; the user must stir a few 
ounces of accelerator into each 
gallon of material just before ap- 
plication. After acceleration, pot 
life is 12 to 36 hours, depending 
on amount of accelerator used. Be- 
for acceleration, shelf life is at 
least a year. To be sure of good 
adhesion, a surface must be thor- 
oughly wire-brushed or sandblast- 
ed and a coat of primer applied 
(chlorinated rubber is the recom- 
mended primer). Colors other 
than black can be had only at the 
expense of some chemical and 
abrasion resistance; light, pastel 
colors are not practical because 
neoprene darkens somewhat on 
aging. 

From a talk entitled, “Neoprene 
Maintenance Coating,” presented 
before the St. Louis section of Na- 
tional Association of Corrosion 
Engineers in January, 1952. 


Slide Rules of Tomorrow 


By W. C. Schaffer 


Ram Jet Div. 
Wright Aeronautical Corp. 
Wood-Ridge, N. J. 


NALOGS are the slide rules 

of tomorrow. Even today, 
conventional desk calculators are 
inadequate for the solution of 
many problems encountered in en- 
gineering and considerable use is 
being made of automatic high- 
Speed computing machines. It is 
no longer sufficient to know just 
the steady-state solution; engineers 
have to know what goes on during 
the transient. 


Analogs, like other computing 
machines, can’t think, but they can 
do involved, lengthy calculations in 
amazingly short time. Further- 
more, machines can cope with non- 
linearities that defy other analytic- 
al methods. Thus, these devices do 
not replace the human operator. 
Rather, by supplying the engineer 
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HOW YOU CAN “BUILD” AN 
AUTOMATIC ELECTRONIC 


Analog Computor 
WITH THE GAP/R SERIES OF 
Components 









Perhaps you need an assemblage this 
size for solving 36th-order differential 
equations, or possibly the equipment in 

the left-hand rack alone will suffice. 

In either case your “building blocks” 

are provided by our standard Computing 
Components, of which two examples are 
illustrated below. Here, for example, is 


MODEL K4-DY 


This Component 
is one of 5 in the K4 Series. 
Called the Dynamic Component, it 
embodies a 2nd-order linear operator 
with all parameters adjustable. Also 
available: the double multiplier, the 
controller, and two completely flexible 
components for non-linear functions. 
More elementary, but highly versatile, 
operations are incorporated in the 
Components of the K3 Series, such as 


MODEL 
K3-E 


This is an Augmenting 
Differentiator, which 
performs a Ist-order 
linear operation having 
one adjustable parameter. 
There are 12 other 
models in this same size, 
including those for such other linear 
operations as addition, integration, 
retardation, and for setting coefficients. 
Examples in the non-linear class are 
Components for bounding, squaring, and 
computation of absolute value. 





Investigate! 


These little “black boxes”, and the 
computing systems easily assembled from 
them, can magnify your brainpower and 
diminish your time scales They are fast, 

accurate, economical, and ready & 

willing to work (on your problems). 


(ieorge A.Philbrick Researches, Ine. 


230 Congress Street, Boston 10, Mass 
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long, monotonous calculations, the 
machines release brain power for 
consideration of problems which 
hitherto have required such long 
solution times that any attempt 
was believed impractical. 

For one type of analog com- 
puter, voltages are used to rep- 
resent the variables and are meas- 
ured on oscilloscopes as_ plots 
against time or each other. The 
computing voltages are intercon- 
nected so as to vary in magnitude 
and phase in the same manner as 
their physical counterparts. The 
power input required is 110-volt, 
60 cycle current. A computing 
period is 1/240 second, obtained 
by using a square wave disturb- 
ance derived as one fourth of the 
60-cycle current. This computing 
speed is truly remarkable. Hours 
of computation are reduced to less 
than 0.005-second and are re- 
peated at a rate of 240 cycles per 
second. Thus, once a computing 
circuit is set up, answers are avail- 
able, and the effects on the solu- 


‘tion of desired parameter varia- 
_tions are immediately apparent. 


Greater flexibility is provided by 
utilization of analog components 
such that each unit provides one 
mathematical relationship between 
input and output voltages. Thus, 
an adder unit combines four volt- 
ages to produce an output voltage 
which is the algebraic sum of the 
inputs and a coefficient unit pro- 
vides an output voltage which is 
the product of the input and a fac- 
tor determined by the dial setting. 


Special Units Available 


More involved units are those 
which multiply two varying volt- 
ages, integrate, differentiate, and 
square. In fact, one unit, called 
a “function fitter”, can be adjusted 
to approximate any relationship 
between two variables. Trigono- 
metric relationships can be rep- 
resented as well as Fourier series. 
Special cases of the functions of 
two independent variables can be 
handled with present equipment. 
The general case of the function of 
the two independent variables is 
presently being investigated with 
considerable promise of success. 

Hysteresis, dead zone, and bound- 
ing are characteristics of physical 
systems that have plagued the ma- 


thematical investigator and which 
have sometimes been neglected in 
otherwise elaborate computations. 
However, such components for the 
analog computer are available and 
are in use. Engineers concerned 
with the development of physical 
devices will appreciate the con- 
venience afforded by these non- 
linear computing components. 


Analog equipment has been used 
for investigations of stress, vibra- 
tion, thermal, and trajectory prob- 
lems. The analog techniques cur- 
rently being developed are demon- 
strating great utility and promise 
even more for the future. 


From a paper entitled, “Applica- 
tion of Analog Techniques to Con- 
trol Design for Aircraft Engines,” 
presented at the SAE Annual Meet- 
ing in Detroit, Mich., Jan., 1952. 


Radioisotopes for 
Research 


By George G. Manov 
Atomic Energy Commission 
Oak Ridge, Tenn. 


S a result of the development 

of the nuclear reactor, a large 
number of man-made radioisotopes 
have become available. The overall 
program of the Atomic Energy 
Commission in this field is admin- 
istered by the Isotopes Division at 
Oak Ridge, Tennessee, and involves 
responsibility for the distribution 
of radioactive materials to qualified 
workers in science, medicine, in- 
dustry and education. Approxi- 
mately 150 radioisotopes ranging 
alphabetically from antimony to 
zirconium are offered, and in addi- 
tion, special irradiation services 
can be arranged. 

Radioisotopes have proved to be 
valuable because of certain unique 
properties they possess: specifi- 
city, sensitivity and versatility. 
They can be used to “tag” atoms 
or molecules for identification from 
identical but inactive species. The 
sensitivity of the radioisotope tech- 
nique is several orders of magni- 
tude greater than conventional 
physical or chemical methods. A 
radioelement such as carbon-14, 
for example, can be incorporated 
into methane, heavier hydrocar- 
bons, fatty acids, phenols, etc. The 
versatility of the radioisotope tech- 
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nique is therefore appealing. 

Because of the over-lapping of 
research fields, it is not practicable 
to make a sharp division between 
the application of radioisotopes to 
industry as a whole and to a speci- 
fic field such as petroleum or auto- 
motive research. For example, new 
information obtained by a steel 
chemist primarily to elucidate the 
phase-rule diagram for an iron- 
manganese alloy may be translated 
into improved corrsion-resistance 
for pipes used as casings for oil 
wells, or for obtaining improved 
shock resistance in the bumper of 
an automobile. 

Broadly speaking, radioisotopes 
can be used in two ways: (1) as 
sources of radiation only, and (2) 
as tracers to follow a particular 
process or flow stream. In the 
space of the last three years the 
accomplishments have been numer- 
ous and particularly illustrative of 
the power of this new tool. 


Wear Detected Easily 


Prior to World War II, cyclotron- 
produced radioisotopes were used 
to study the wear of piston rings. 
Recently, the study has been ex- 
tended and widely applied. Con- 
ventional piston rings are made 
radioactive by subjecting them to 
neutron bombardment in the Oak 
Ridge reactor. One atom of iron 
in approximately one billion is con- 
verted from stable iron to iron-59. 
The active rings are fitted to the 
pistons using proper shielding and 
monitoring techniques, the engine 
is assembled, the lubricating oil is 
added, and the motor is started. 
The sensitivity of the radioisotope 
method is so high that the wear of 
the rings can be detected in the 
first few minutes of running time. 

The experiments were made pri- 
marily to determine engine wear 
as a function of the type of lubri- 
cating oil used, and have led to 
the production of oils that, accord- 
ing to the refiner, will stand up 
better under severe service con- 
ditions. Alternatively, the same 
experimental setup can be used to 
determine the effect of octane num- 
ber, sulfur content, load factor, 
water jacket temperature, etc., on 
the rate of wear. It should be 
noted that it is not necessary to 
dismantle the engine and that both 
the rate and the total wear can be 
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measured readily. 

Although these experiments were 
made in the search for a better 
lubricant, it is immediately evident 
that research groups might equally 
well study the effect of variations 
in the chemical composition or 
physical properties of the piston 
ring, the durability of inlet and ex- 
haust valves, the scavenging of the 
exhaust gases, the depositions of 
iron (or of lead) along the exhaust 
manifold, the rate of wear of water 
pumps, the corrosion of radiators 
by water and by various antifreeze 
mixtures, etc. 

Radioisotopes generally can be 
used wherever it is necessary to 
detect the transfer of materials 
from one surface to another, even 
when both surfaces are chemically 
identical, and where the amounts 
involved are as little as 10-* to 
10-12 grams. 

From a paper entitled, “The 
Availability of Radioisotopes and 
Their Application to Petroleum and 
Automotive Research,’ presented 
at the SAE National Fuels & Lub- 
ricants Meeting in, 1951. 


Designing Engine Mountings 


By T. H. Peirce 
H. A. King Co. 
Detroit, Mich. 


OWER plant vibration can be 
caused by engine roughness, 
torsional vibration, out of balance, 
reciprocating forces, combustion 
roughness and torque reactions. 
When flexible rubber mountings 
are used to absorb vibration, the 
mountings function like springs. 
With the engine supported on rub- 
ber mountings, its mass can be 
called a sprung load. This load 
causes a static deflection of the 
rubber. With the same mountings 
and the engine in operation, the 
rubber mountings will flex. This 
on-and-off loading of the rubber 
is termed the dynamic condition. 
When static deflections are 
large, the natural frequency of the 
system is low. When the opposite 
of this condition occurs, the fre- 
quency is high. Engines mounted 
on resilient rubber mountings will 
have a natural frequency which 
can be determined by means of cal- 
culation or from charts when de- 
flection and load factors are 
(Continued on Page 248) 
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RAYBESTOS-MANHATTAN 


ENGINEERS OFFER HELPFUL SERVICE 
RUBBER PRODUCTS | 


ON ASBESTOS AND 


Friction Materials 


The wide variety of R/M friction materials made for 
American machine designers is well illustrated above. 
R/M makes brake linings, brake blocks, brake seg- 
ments, clutch facings, bands, cones and many special 
shapes. These R/M “‘Frictions’”’ are made of sintered 
metal, molded or woven asbestos. Each is unique in its 
design, size, composition, friction and engagement 
characteristics ; and in its suitability for a particular type 
of service. In hundreds of thousands of machines, large 
and small, and in millions of automobiles, trucks and 
buses, as well as tractors and other types of construc- 
tion and agricultural equipment, R/M friction mate- 
rials assure perfect “Stop and Go” performance. 





Mechanical Rubber Products 


Raybestos - Manhattan has continually kept ahead of 
changing demands in the development of mechanical 
rubber products. The Condor Whipcord Endless Belt 
is an example of industrial foresight at R/M. This 
transmission belt has been known to outlast from 2 to 
10 ordinary type endless belts on many drives. Made 
from strong de-stretched cords, endless wound and 
embedded in rubber, it is a highly flexible belt, unaf- 
fected by temperature changes. The exclusive Man- 
hattan Extensible-Tip prevents cover splice separation 
by extending the joint stress over a wide area. The 
same R/M ingenuity in engineering applies to hose, 
conveyor and V-belts, molded rubber products. 


Zé 


Rubber Lined and 
Covered Equipment 


Industrial and 
Automotive Hose 


Industrial 
Drive Belts 


Abrasive and 
Diamond Wheels 


Mechanical Packings 
and Gaskets 


IN ASBESTOS, RUBBER, AND SINTERED 
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Fan Belts and 
Radiator Hose 


Brake Blocks, Linings 
and Clutch Facings 


SPECIALISTS 
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Conveyor Belts 










The design engineer will find in the Raybestos-Manhattan organization a unique 
and unusually efficient source of supply, with extensive research, engineering 


and manufacturing facilities. R/M is prepared to work with you in developing 








new parts, large or small, or to supply better standard parts. 


Packings, Gaskets and 
Asbestos Textiles 


Raybestos-Manhattan makes a diversified line of pack- 
ings, gaskets, asbestos textiles, woven yarns and cloths. 
The products shown above are typical of the many 
different R/M Packings and Gaskets so widely used in 
valves, pumps, compressors, steam engines and hydrau- 
lic systems. They are made from a variety of materials 
to give long reliable service against high pressures and 
temperatures, steam, air, water, food products, petro- 
leum, chemicals, and practically all commercial fluids. 








To better serve you 


PROMPTLY 


So that R/M sales, research and engineering can 
best coordinate to handle your problems...and 
so that we can serve you with least delay... 
please wire, phone or write the division listed 


under the product in which you are interested. 





MECHANICAL RUBBER 
PRODUCTS 


Manhattan Rubber Division 
Raybestos-Manhattan, Inc. 
Passaic, N.J. 

Gregory 3-2000 








PACKINGS, GASKETS AND 
ASBESTOS TEXTILES 
Packing Division or 
Asbestos Textile Division 
Raybestos-Manhattan, Inc. 





Manheim, Pa. 
Manheim 5-2211 








FRICTION MATERIALS 


Equipment Sales Division 
Raybestos-Manhattan, Inc. 

445 Lake Shore Drive, Chicago 11, Ill. 
Superior 7-5126 














. 
Rubber Covered Sintered Metal 
Rolls Friction Elements 


METAL PRODUCTS 
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Asbestos Textiles 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, NJ. ¢ Manheim, Pa. * Bridgeport, 
Conn. ¢ No. Charleston, S.C. ¢ Crawfords- 
ville, Ind. « Peterborough, Ontario, Canada 


Manufacturers of Mechanical Rub- 
ber Products « Packings * Brake 
Linings + Brake Blocks * Clutch 
Facings « Sintered Metal Products 
Fan Belts « Radiator Hose * Rubber 
Covered Equipment « Asbestos 
Textiles « Abrasive and Diamond 
Wheels + Bowling Balls 
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AMBLER Neng) PE 


Technical Service Data Sheet 
Subject: IMPROVING PAINT ADHESION ON 


STEEL WITH §RANODINE* 











INTRODUCTION 


“Granodine” is a zinc phosphate 
coating chemical which im- 
proves paint adhesion on steel, 
iron and zinc surfaces. In the 
Granodizing process, a non- 
metallic crystalline coating is 
formed on the treated metal. 
This bond holds and protects 
the paint finish and thus pre- Rn Hg 


serves the metal underneath. 


paint finish. 


Official Dept. of Defense Photograph 
An F4U Corsair with the Navy's new air- 


, the “RAM”. A Grade I 
zinc phosphate finish (JAN-C-490) protects 
the entire external surface of this rocket and 
provides a durable bond for the specification 








““GRANODINE” MEETS SERVICE SPEC 


IFICATIONS 








JAN-C-490, CLEANING AND PREPARATION OF FERROUS METAL 
Grade | SURFACES FOR ORGANIC PROTECTIVE COATINGS 
JAN-F -495 FINISHES FOR EQUIPMENT HARDWARE 





U.S.A. 57-0-2C 


Type Il, Class C PARTS 


FINISHES, PROTECTIVE, FOR IRON AND STEEL 





U.S.A. 51-70-1, 
Finish 22.02, Class C 


PAINTING AND FINISHING OF FIRE CONTROL IN- 
STRUMENTS; GENERAL SPECIFICATION FOR 





MIL - V-3329 
GENERAL REQUIREMENTS FOR 





VEHICLES, COMBAT, SELF-PROPELLED AND TOWED; 














GRANODIZING DATA 


Granodizing is an easily applied chemical process. Depending 
on the size, nature and volume of production, Granodizing can 
be carried out by spraying the parts in successive stages of a 
power washing machine, by dipping the work in the cleaning, 
rinsing and coating baths contained in tanks, or by brushing 
or flow coating the work with portable hand equipment. Typi- 
cal process sequence and equipment requirements are shown 
below: 


MULTI-STAGE POWER 
WASHER FOR SPRAY 
GRANODIZING 






PROCESS 
SEQUENCE 
1. Clean 
2. Rinse 
3. “Granodine” 
4. Rinse 
5. Final Rinse 


IMMERSION 
TANKS FOR DIP 
GRANODIZING 


NOTE: Equipment can be of mild steel throughout, except in 
the Granodizing stage, where nozzles, risers, and pump im- 
peller should be of acid-resistant material. 








CHEMICALS 





WRITE FOR FURTHER INFORMATION ON “GRANODINE” 
AND YOUR OWN METAL PROTECTION PROBLEMS. 


MANY 
APPLICATIONS 


Automobile bodies and 
sheet metal parts, re- 
frigerators, washing ma- 
chines, cabinets, etc.; 
projectiles, rockets, 
bombs, tanks, trucks, 
jeeps, containers for 
small arms, cartridge 
tanks, 5-gallon gasoline 
containers, vehicular 
sheet metal, steel drums 
and, in general, prod- 
ucts constructed of cold- 
rolled steel in large and 
continuous production 
are typical of the many 
products whose paint 
finish is protected by 
“Granodine”. 





| 
| 
| 
| 
| 
| 








(Continued from Page 245) 
known. 

With engines supported on rub- 
ber mountings designed and cal- 
culated for maximum allowable de- 
flection—and properly located with 
respect to the engine and support- 
ing members—the results should 
indicate that the natural frequency 
will be lower than the forced fre- 
quency. When annoying vibration 
must be practically eliminated, 
relatively large static deflections 
in the rubber are required. 


All mountings are governed by 
the limits which can be tolerated 
insofar as engine movement is con- 
cerned. It is very easy to obtain 
operating smoothness at the ex- 
pense of excessive engine move- 
ment and without any thought of 
directional control which is so im- 
portant when a mechanical trans- 
mission is used. A compromise on 
engine movement and operational 
smoothness is part of the engine 
mounting problem. 


Each new engine and chassis 
installation problem differs from 
its predecessors in many respects 
where, for instance, changes have 
been made in the chassis mounting 
brackets and cross members. In 
such instances everyone has the 
urge to use mountings that are 
available, or mountings where tool- 
ing is already in existence. Only 
in rare instances has such prac- 
tice and procedure resulted in ac- 
ceptable engine mounting perform- 
ance. In the majority of known 
cases where this procedure was 
used the results were such that the 
performance could have been im- 
proved. 


Resonance Not Critical 


Power plants, when mounted on 
rubber, pass through resonant fre- 
quency when started or stopped. 
However, this factor can be ne- 
glected in design because reso- 
nance is passed rapidly; before 
too high an amplitude is attained. 

Particular care must be exer- 
cised in the design and location of 
engine mountings so as to provide 
all possible room for servicing oF 
for the complete removal of the 
power plant. Mountings should be 
désigned so that any frame weave 
or bending will not impose «b- 
normal loads on engine mounting 
brackets, or cause damage to the 
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because of a special U-Packing 


you can place on a dime! 


LEAKING valves were causing real trouble 
to this manufacturer of carbon dioxide portable 
fire extinguishers. His valve design was OK: 
a plunger-actuated poppet providing quick, full 
flow, opened by depressing the spindle (by means 
of a lever on the carrying handle) and returned 
to the closed position by a strong spring. 

His trouble lay in his seals —a mechanical 
packing on the spindle and a poppet washer 
for the seat. Tests showed that they leaked, 
permitting the carbon dioxide to escape. 

Sample packings with the valve assembly 
were sent to G&K-INTERNATIONAL for 
study. As a result of engineered research, 
synthetic rubber compounds were developed, 
impervious to carbon dioxide and capable of 
withstanding long periods of aging. 

For the spindle, G&K-INTERNATIONAL 
engineers designed a special U-shaped packing, 
leak-proof and flexible to form a perfect mechani- 
cal seal between the stem and the packings 
recess. 

The poppet seat called for a hard, tough 
rubber, molded dead-even-flat on each face. 
It had to form a compression seal that would 
remain tight for years, if need be. 

Results? To quote this manufacturer, ‘The 
valves passed Underwriters and U. S. Navy 
tests and are doing a wonderful job.” 

Be sure you get the correct type of packings 
made from compounds engineered for your 
requirements. Send us complete specifications 
of your packings needs and G&K-INTERNA- 
TIONAL Engineers will help you solve your 
packings problems — before trouble starts. 
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Photograph shows special 
U-type synthetic packing 
enia 32 times. As- 
sembly locates this pack- 
ing on the spindle. 





Valve stem and 
assembly, showing the 
hard, long-wearing seat, 
molded -even level 
on both sides. 


Complete valve assembly, cut-away to show 
the position of the single U-packing, which 
prevents passage of carbon dioxide along the 
spindle when the valve is open. 


INTERNATIONAL 
ae. Leather and synthetic packings 


INTERNATIONAL PACKINGS CORPORATION 


Bristol, New Hampshire 
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MADE TO 
YOUR ORDER 









With brood experience in com- 
pounding natural rubber and all synthetic 
ACUSHNET 


specializes in custom-engi- 


polymers, 
neered “precision” molded rubber parts made exact to | 


specifications. None are stocked. 


If molded rubber parts are to . 
perform a service vital to the ; 
efficiency, longevity and reputa- 
tion of your products, discuss your 
requirements direct with our engi- 
neers. Their collective, specialized 
knowledge of mold design, modern 
compounding techniques and pro- 
duction efficiencies can be applied 
to your problems with effective, 
economical results. Especially valu- 
able is this knowledge when ap- 


plied in the initial stages of your 





design. 
Send for your copy of the widely used “Acushnet 
| 
Rubber Handbook", a comprehensive, practical | 
rubber data reference. Please make request on | 
| 


your compony letterhead. 


PROCESS COMPANY 








ions to 762 Belleville Ave., New Bedford, Mass. 








Address all communica 
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related parts in the assembly, such 
as flywheel housing, clutch hous- 
ing or transmission case. 

The general procedure for de- 
termining the location of the 
mountings for both gasoline and 
diesel engines is relatively the 
same, as the principal factors are 
determined by either experimental 
test or analysis. In this respect the 
following basic information will 
be required before any extensive 
mounting design is initiated: 


1. Power plant weight with all 
accessories, clutch, transmis- 
sion, or torque converter 

. Location of center of gravity 

Maximum torque 

. Minimum idle speed 

. Compression ratio 


oe wb 


The various factors as indicated 
are usually available, with the ex- 
ception of the center of gravity 
location. This can be determined 
quickly and without considerable 
expense by hanging the power 
plant in two positions, first with 
brackets attached to the cylinder 
head, and second by turning the 
engine on its side and using brack- 
ets on the cylinder head and the 
bottom face of the crankcase; this 
procedure requires the use of a 
plumb bob and level. 


Detailed Study Required 


In all mounting applications the 
overall problem must be studied in 
detail so that all factors are known 
and determined before the project 
is released for design. In this re- 
spect the following points are im- 
portant: 


— 


. Mounting accessibility 

2. Accessibility for easy removal 
of power plant from chassis 

3. Determination of proper loca- 
tion for engine mountings 

4. Determine location and make 
provision for flexible fuel lines 

5. Proper provision to be made 
for engine controls 

6. Flexible connections for cool- 
ing system 

. Engine operating temperature 

8. Provision for engine stability 

when in operation, for all con- 

ceivable road surfaces and at 

all operating speeds 


nq 


When this information is avail- 
able, the size and location of the 
engine mountings can be deter- 
mined. The requirements for chas- 
sis cross members or available en- 
gine mounting locations will de 
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THE BULLARD COMPANY, outstanding ma- 
chine tool manufacturer, selected Maxitorg floating 
disc Clutches for power transmission control in its 
famous Man-au-trol vertical lathe. 


A Bullard engineer says, “Two No. 22 Maxitorq 
Clutches (see arrow) are used to automatically 
engage the cross-feed and down-feed drives for 
Angle Turning. In order to maintain accuracy, no 
slippage can be tolerated; the No. 22 Maxitorq 
Clutches are suitable for this application.” In the 
job shown 12 carbide tools machine both sides of 








Turret 
Index Pos.! 
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Tool | Tool 3 


Operation No.7 


Turret index Position 1, the rough bor- 
ing is performed. Tool set-up faces the 
hubs. (There are 4 index Positions.) 


a Diesel engine wheel in 64 minutes, automatically. 
Former method required 4 hours. 


If you have clutch problems look to Maxitorq... 
8 standard sizes to 15 H.P. @ 100 r.p.m., wet or dry, 
single or double. Also in Automatic Overload 
Release type. All clutches manually adjusted, taken 
apart or assembled. Variety of special Driving Cups 
available. Complete engineering recommendations 
on request. Join our many “Good Company” users. 





SEND FOR CATALOG 
No. MD5 











THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER 
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5 SIZES 
"14-600 MCM 


COPPER TUBE AND PRODUCTS, INC. |) 


5752 MARIEMONT AVE. © CINCINNATI 27, OHIO 








It would be difficult # 


(and expensive) 


to make these parts 


aircraft 


i a other way! 









Intricate parts like these 
are easy for powder metal- 
lurgy and Wel-Met. Made 
exactly to your specifica- 
tions, faster, at less cost. 
Metal powder parts, en- 
gineered by Wel-Met, are voller 
providing improved per- bearing 
formance and lower costs cage , 
on everything from toys to . 

jet planes, and would do gear ’ 

the same for your products. 

We'll gladly check your 
prints and quote prices. 








farm 






machinery 


Manafectaring Plann THE WEL-MET COMPANY 
Sasa WeMANA A Subsidiary of Ferro Corporation 
122 GOUGLER AVENUE + KENT, OHIO 
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termine the number of mountings. 
In general, three or four mountings 
are used. With the location of the 
mountings determined, the next 
factor to be considered is the type 
of mounting to be used, i.e., shear 
or compression, on the front or 
rear of the engine. If shear mount- 
ings are required because of as- 
sembly problems, the mounting 
will require bonding of the rub- 
ber to metals. If compression 
mountings can be used, the parts 
may be molded without metals and 
should result in lower mounting 
cost. 

After determination of mounting 
location, the design of the part is 
made. The analysis will help de- 
termine the rubber characteristics 
required. The physical properties of 
the rubber used are determined by 
the engine characteristics, the 
mounting design and stability re- 
quirements. 


Tests Indicate Changes 


When experimental tests are 
completed with the mountings as 
designed, the results may indicate 
that changes in the rubber com- 
pound or hysteresis are required 
to attain smoother engine opera- 
tion. It is possible that slight 
changes in the location of the 
mounting may be desirable to con- 
trol engine movement and obtain 
better performance and stability. 


As a rule, the combined load of 
the engine plus any dynamic loads 
while in operation will determine 
the adhesion or loading areas. The 
load and engine characteristics will 
determine the thickness and other 
overall mounting dimensions, and 
the compound required. The fre- 
quency of the suspended system 
can be changed by altering the 
modulus of the rubber compound. 

SAE and ASTM specifications 
are used for the manufacturing 
and processing of rubber parts now 
in production. Shear load deflec- 
tion limits as published in various 
rubber company handbooks along 
with other pertinent data should 
be the governing factor in mount- 
ing designs after the location and 
arrangement of the mountings has 
been decided. 

From a paper entitled, “Engine 
Mountings” presented at the SAE 
National Transportation Meeting im 
1951. 
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It’s a small part for a Dictaphone Time-Master 





Dictating Machine . . . Dictaphone engineers tried 
machining the figure-8 cam groove and 


inserting two triangular rise-points. Too costly! 
The part illustrated was made 


by The Wel-Met Co., Kent, Ohio Then they tried casting in brass by the lost wax 


method. Unsatisfactory groove! 


The irregular contours, changing radii, the 


rise-points in the cam groove, pointed to powder metallurgy as the solution of these complex difficulties. 
The precision of this method is such that machining or finishing operations are often eliminated. 


Tolerances as low as + .003” are easily held; on some parts as close as + .001”. Production rates 


run as high as 50,000 per hour per press. 


The pressing and sintering processes create novel alloys, as of copper with steel or copper with 
carbon .. . permit the combining of oil and metal to give long self-lubricating bearing life . . . cut costs 
of many parts to a fraction of what they would be by machining, casting, forging, stamping. 


Stokes engineers . . . designers and builders of the presses on iat i2-% BEB Y 

which powder metal parts are made .. . will gladly consult with si : i 
you on the suitability of your parts for powder metal ae 
production ... or on their re-design to adapt them 


to this money-saving method. 














F. J. STOKES MACHINE COMPA 
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Since 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment . . . motors 

and generators to do existing jobs 
better or to reach into new fields 
to do jobs that couldn’t be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . . . equipment that has 
greater dependability, longer life 
and that requires less maintenance. 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators. . . d-c 
motors and generators... induction 
motors ... battery chargers... 
frequency changers. 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 


“PRODUCTS COMPANY- 
























e 

. 1715 CLARKSTONE ROAD 
° CLEVELAND 12, OHIO 
* 

° Attach coupon to your 

s letterhead for your copy 

. of Bulletin 2-200 
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* TITLE 
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@ COMPANY 
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OF MANUFACTURERS 


the construction of a project 
costing approximately $15,000,000 
which will increase facilities of the 
Springfield, Ill, Tractor Div. of 
Allis-Chalmers Mfg. Co., Milwau- 
kee. More than 300,000 sq ft of 
manufacturing space, as well as 
the necessary machine tools for in- 
creased production of crawler trac- 
tors, motor graders, and repair 
parts will be included in the pro- 
gram. The addition wil] be locat- 
ed east of the main building of the 
division’s plant No. 1 in Spring- 
field. It is expected that construc- 
tion will begin before the middle of 


summer. 


Rockwell Mfg. Co., Pittsburgh, 
recently announced the acquisition 
of the Deluxe Saw & Tool Co. and 
the Karbide King Tool Corp., with 
plants in Chicago and High Point, 
N. C. 


A plan of merger has been ap- 
proved by the stockholders of 
American Gas Accumulator Co., 
Elizabeth, N. J., and Elastic Stop 
Nut Corp. of America, Union, N. J. 
Business of AGA will be carried on 
as a division of Elastic. These two 
companies have been closely asso- 
ciated for many years. 


° 


Plans for expanding faeilities 
for manufacturing machine tools 
have been announced by The Cross 
Co., Detroit. Over 33,000 sq ft of 
floor space have been added by the 
purchase of a building across the 
street from the company’s main 
plant. Large parts manufacturing 
will be concentrated at the original 
factory; small parts, at another 
plant now occupied by Cross; and 
final assembly, in the new building. 


¢ 


Westinghouse Electric Corp. will 
build the complete power plant for 
the world’s first atomic-powered 
submarine, the U. S. S. Nautilus, 
including both the nuclear reactor 








| 





GAST rotary 
AIR MOTOR 
drives agitator 
for BONDACTOR 


CEMENT GUN 
at 


PROBLEM: Design to feed dry sand- 
cement aggregate uniformly from 
mixing hopper to airline of Bond- 
actor Cement Gun. 

SOLUTION: Agitate dry mixture with 
Gast 4 AM rotary Air Motor driven 
by compressor which supplies gun. 
RESULT: Economy, dependability and 
needed flexibility in feeding from 
%2 to 2 cu. yds. of concrete per hour. 
Unit withstands rough treatment, out- 
door use by contractors. 

Yes — this is another of scores of de- 
sign problems solved with Gast rotary 
Air Motors. If rotary air power is a 
possibility on your product, let Gast 
engineers review your problem. You 
may profit from their concentrated 
experience with air power, low va- 
cuum or pressure. Remember, “Air 
may be your answer!” Write for de- 
tails. 


see our 
CATALOG 


SWEET S FILE 
WOOUT CALCME SS 


Gast Application Ideos 
booklet — showing 26 de- 
sign problems solved ~— 
sent upon request. 





Original Equipment Manufacturers for 
Over 25 years 


CASTS “euraty 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 
(TO THREE HP.) (TO 30 185.) (to 28 INCHES) 
GAST MANUFACTURING CORP, 107 Hinkley St., Benton Harbor, Mict. 
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‘a : : Put Bundyweld Tubing into that part of yours 
. and get improved performance. Put Bundyweld 

‘a through your production lines and get lowered 
> fabrication costs. 

a a” If you need design or fabrication help, depend on 
> Ze Bundy skills, the industry’s finest, to save you 

( CG Yctyl time, materials, money. If you choose, have 

iZ “We : WY Bundy fabricate and ship your parts—in any 

( t quantity and on time. Write for catalog today. 

pe. P oil Bundy Tubing Company, Detroit 14, Michigan. 

q ‘ mutt lor gtor 

igo” 








Leakproof Lightweight 

High thermal conductivity Machines easily 
High bursting point Takes plastic coating 
High endurance limit Scale-free 
Extra-strong Bright and clean 
Shock-resistant No inside bead 
Ductile Uniform 1.D., O.D. 


DOUBLE-WALLED FROM A SINGLE STRIP 































WHY BUNDYWELD IS BETTER TUBING 


J WN 
Hp’ sizes up AE 





NOTE the exclusive 

patented Bundyweld 

beveled edges, which 

afford a smoother 

joint, absence of bead 

- sizesup  §£and less chance for 
“10 %” 0.D. any leakage. 


Ie Yi 1056 0.0.4) 
HO 


Bundyweld starts as continuously rolled passed through a fur- Bundyweld, double- 
a single strip of twice around later- nace. Copper coat- walled and braze 





copper-coated steel. ally into a tube of ing fuses with steel. through 360° of wall 

Then it’s... uniformthickness,and Presto .. . contact. 

Bundy Tubing Distributors and Representatives: Cambridge, 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. * Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 
Chattanooga Bank Bidg. @ Chicago 32, Iill.: Lapham-Hickey Co., 3333 W. 47th Place @ Elizabeth, New Jersey: A.B. Murray Co., Inc., Post Office Box 476 @ Philadelphia 3, Penn.: 
Rutan & Co., 1717 Sansom St. e San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. - Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave. South 


Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St. ¢ Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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30 DAY DELIVERY 








O-M CYLINDERS 


AIR HYDRAULIC WATER 
MORE POWER in less space 


a LESS COST 


O-M is All Cylinder—pack- 
ing more power per square 
inch than any other type! 
No tie rods or bulky end 
caps, saves 4 in installa- 
tion space. In full range of 
sizes from 1144” to 8” bores. 
All machined steel with 
bearing bronze. Parts and 
mounting brackets fully in- 
terchangeable. Special de- 
sign standard parts appli- 
cable to almost all “custom” 
installations. 
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NEW CATALOG rik TEMPLATES 
28, diagram- ge Complete set. 


pocked pages of f Shows all cylin- 
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1\ORTMAN-MILLER MACHINE CO. 
1210 150th St., Hammond, Indiana 


At no cost or obligation... 


[] Send me your new, complete catalog. 
[] Send me a complete set of Templates. 


Name 





Firm 
Address 
City State 


MAIL COUPON TODAY! 
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and the associated propulsion 
equipment. This information was 
revealed in the company’s annual 
report, which also disclosed that 
Westinghouse will build the most 
powerful machinery yet designed 
for ship propulsion, the turbine 
and gear assembly for the nation’s 
newest aircraft carrier, the U. S. S. 


Forrestal. 
« 


Ground has been broken for a 
$600,000 addition to the C. H. 
Wheeler Mfg. Co. plant in Phil- 
adelphia. The new building will be 
equipped with 30-ton cranes. A 
new centrifugal pump test labora- 
tory is being provided with a 400,- 
000-gal pit with venturis, weirs 
and dynamometers, for testing 
pumps up to 110,000 gpm. 


° 


The opening of a new web coat- 
ing research and development lab- 
oratory has been announced by 
Industrial Ovens Ine., Cleveland. 
The laboratory is equipped with a 
complete pilot plant coating unit 
which can process textiles, papers, 
films and foils through all methods 
of coating and impregnating. The 
unit automatically controls proc- 
essing velocity, temperature, time, 
coating thickness and embossing 


pressure. 
° 


Kropp Forge Co., Chicago, has 
announced that the name of its 
wholly owned subsidiary, A. C. 
Woods & Co., Rockford, IIl., has 
been changed to Kropp Steel Co. 
The subsidiary is engaged in the 
steel fabricating and weldment 


business. 
+ 


Directors of Ferro Corp., Cleve- 
land, have authorized acquisition 
of a 50 per cent interest in The 
Wel-Met Co., specialists in powder 
metallurgy at Kent, O., and Salem, 
Ind. A new factory built by Wel- 
Met in Salem last year will permit 
tripling of production. 


° 


The plant and property former- 
ly owned by the Jumbo Steel Co. in 
Azusa, Calif., has been purchased 
by American Brake Shoe Co., New 
York. The property consists of 
approximately 5 acres of land and 
several buildings. The American 
Forge Div. of Brake Shoe will use 
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Newspaper classified columns are 
full of ads for engineers, chemists, 
technicians. Employment agen- 
cies are besieged with requests for 





trained technical men. 

Yet many concerns do not real- 
ize that the best source of trained 
help may lie right within their 
own organizations. 

How can you tap this fertile 
source? 

The answer is simple. Release 
your technical men from routine 
testing jobs. Give them the pro- 
motions they earnestly desire . . . 
give them responsibility . .. put 
them where their talents and 
training are used at full potential. 

And then turn over your rou- 
tine testing to us. We can handle 
it efficiently . . . and probably at 
lower real costs. We have specially 
trained engineers, chemists, biolo- 
gists, physicists, and technicians 
... and at their disposal is a com- 
prehensive array of scientific 
equipment. 

Let’s get together and discuss 
this matter. You may find your 
“help wanted” problems well on 
their way to solution .. . and at 
Savings to you! 


UNITED STATES 
TESTING COMPANY, Inc. 


Established 1880 
1500 Park Avenue, Hoboken, N. J. 
PHILADELPHIA + BOSTON + PROVIDENCE 
CHICAGO + NEW YORK « LOS ANGELES 
MEMPHIS « DENVER + DALLAS 
Member of American Council of Commercial Laboratories 


——— 
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These inexpensive, efficient artificial shoulders ucts, your machines and your profits. 

save metal and money on Wisconsin air cooled Every product—metal, wooden or plastic—and 

heavy duty engines. every machine should be examined now to see 
And in addition to saving money and metal, where shoulders and collars can be redesigned 

retaining rings save many costly hours in as- to effect great savings by the use of steel retain- 

sembly time. Instead of the former wasteful ing rings. 

practice of cutting down large shafts, you can Let us show you how they can do an efficient 

redesign to groove smaller shafts and use these job for you on your shafts or in your housings. 

high grade steel rings. In your housings, too, Write today for booklets on many types of 

rings will save money and improve your prod- National Retaining Rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J: MILWAUKEE 2, WISCONSIN 
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the plant to start a West Coast 
steel forging operation. Machinery 
for upset and press forgings will 
be installed, and it is expected that 
operations will begin about the 
middle of this year. 

° 


Aluminum Co. of America and 
Bohn Aluminum and Brass Corp. 
have been licensed to use the Al- 
Fin process for the molecular 
bonding of aluminum to iron or 
steel. Announcement of the licens- 
ing of the two firms was made by 
the Al-Fin Div. of Fairchild En- 
gine and Airplane Corp., Farming- 
dale, L. L, N. Y. 


¢ 


Inasmuch as the company manu- 
factures such products as air and 
gas compressors, diesel and gas 
engines, air conditioning and re- 
frigeration equipment, electric mo- 
tors, V-belt transmission drives, 
construction equipment, etc., in ad- 
dition to pumps, the name of 
Worthington Pump and Machinery 
Corp., Harrison, N. J., has been 
changed to Worthington Corp. 


7 


Barber-Colman Co., Rockford, 
Ill., will purchase the principal as- 
sets of Wheelco Instruments Co., 
Chicago. Present plans call for 
the continuation of current opera- 
tions in Chicago until such time as 
manufacturing facilities can be 
graduaily transferred to Rockford. 

The name of Seattle Chain & 
Mfg. Co., Seattle, Wash., has been 
changed to Round Seattle Chain 
Corp. This company was acquired 
by the Round group in 1920. 

+ 


Radio Receptor Co. Inc., Brook- 
lyn, N. Y., has been licensed to 
manufacture germanium transist- 
ors and diodes, according to an 
agreement concluded recently with 
Western Electric Co. 

* 

An agreement for the formation 
of a company to manufacture 
plastic materials in Japan has been 
announced by Dow Chemical Inter- 
national Ltd., a subsidiary of The 
Dow Chemical Co., Midland, Mich. 
The new corporation, to be known 
as Asahi-Dow Ltd., will be an 45- 
sociated company of Dow Interna- 
tional and The Asahi Chemical In- 
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This 
Monarch 
Advertisement 


I1’s NoT How MUCH 
you PAY TO GET I 


' 
...it’s what it costs to get out! 


Mw. man of experience..be wou 6 
gamble, placed his money on # long teks ; 
has now learned by experience, 

Barrels are worn in the business ee aan 
i often gambled on @ chance to ae 
pe and quicker production instead of 
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Originally 
Appeared in 
August, 1948 


Monarch has developed the =e 

r 3 major casting operatio : 

teciliay for the practical and ne ~~ 
aluminum permanent mold, aluminum die 


- "an a A, has enabled a in -_ 
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rea eae moh methods of — 
. a coer eminently successful and we are = 
oe rch customers are never seen “in barrels - 
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re erode of production. Why not write us today? 


MONARCH ALUMINUM MFG. COMPANY 
DETROIT AVENUE AT WEST 93rd $T.+ CLEVELAND 2, OHIO 


We have every modera 
roduction of 
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3 casting divisions in 1 modern plant 


ALUMINUM PERMANENT moLd 
ALUMINUM DIE CASTING 
ZINC DIE CASTING 











Its unusually significant 
message is even more important today... 





Monarch, in one modern plant, offers com- 
pletely integrated mass production facilities 
for quality-controlled aluminum permanent 
mold castings and high pressure aluminum 
and certified zinc die castings. Add to this 
the plus values of product finishing, complete 
product assembly and experimental develop- 


Upon request, we'll send 

the complete “1948 series” of 
advertisements...also your 
copy of Monarch’s FACT~-FILE 
for busy design, purchasing 
and procurement executives. 


——— 























ment facilities, and you have a “production 
package” which few foundries are in a posi- 
tion to offer. 


Monarch is ready to serve you now... with facil- 
ities, processes and specially trained personnel 
.t0 provide practical solutions for your most 
complex casting problems. 





MONARCH ALUMINUM MFG. COMPANY e Detroit Avenue at W. 93rd Street © Cleveland 2, Ohio 
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of vibration that I have 
pleasure of studying’’—pre-publica- 
tion reviewer. 
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Solve vibration 
problems easier... 


use this basic tool 
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MECHANICS OF 


VIBRATION 


By HOLGER M. HANSEN and 
PAUL F. CHENEA, 


both of the University of Michigan 


. clearest exposition of the study 


had the 


6 noteworthy features: 


. Introduces and consistently uses the 
concept of relaxation frequency and its 
physical meaning. 

. Stresses the use of equivalent springs, 
dampers, and masses in the analysis of 
complex problems. 

. Discusses energy methods in general 
and uses them extensively in certain ap- 
plications, such as Rayleigh’s Method. 

. Gives extensive treatment to the mobil- 
ity concept. The use of velocity as a 
parameter is replaced by a a 
parameter, which has more direct sig- 
nificance in mechanical vibrations. 


- 


5. Gives much attention to the solution 


of the frequency equation and presents 
alternative methods of calculating fre- 
quencies. 

. Discusses the vibrating system with a 
non-linear restoring force and presents 
a general method of obtaining the first 
non-linear approximation. 


. and more 


417 pages 173 illus. $8.00 


Examine this useful book 10 days without 
risk. 


Send coupon today. 
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APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
Dept. MD-552 
440 Fourth Ave., New York 16, N. Y. 


On 10 days’ approval, send Hansen and 
Chenea’s Mechanics of Vibration, 1 will 
remit $8.00 plus postage or return book 
postpaid. (Offer not valid outside U.S.) 


Name 

Address 

City, Zone, State 
Employed by 

SAVE POSTAGE. We 
you enclose $8.00 now. 
same return privilege. 


ay postage if 
foney back on 
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dustry Co. Ltd. of Osaka and 
Tokyo. Initial plans call for the 
construction of facilities for the 
production of saran monomers and 
copolymers at Nobeoka, on the 
island of Kyushu, but Asahi-Dow 
expects also to manufacture saran 
filaments and might later engage 
in other lines of production. 


° 


A new 16,000-sq ft addition to 
the plant of Durant Mfg. Co., Mil- 
waukee, provides space for new of- 
fices and plant production. 


. 


American Machine and Foundry 
Co., New York, has signed an op- 
tion to acquire all assets of Leland 
Electric Co., manufacturer of elec- 
tric motors. Leland operates a 
plant in Dayton, O., and another in 
Guelph, Ont. 

° 

To insure the most efficient han- 
dling of its military orders, Mo- 
torola Inc., Chicago, has estab- 
lished headquarters for its Nation- 
al Defense division in its 187,000 
sq ft plant located on Clybourn 
Ave., Chicago. This entire plant, 
plus another 50,000 sq ft plant, 
will be devoted entirely to military 
production. Motorola also has a 
research laboratory in Phoenix, 
Ariz., devoted exclusively to devel- 
opment engineering on military 
contracts. 

. 


Cleveland Industrial Tool Corp., 
Cleveland, has completed a $700,- 
000 building and equipment expan- 
sion program for the further pro- 
duction of its hydraulic diamond 
turners and high precision aircraft 
parts. 

SJ 

The jet engine center which the 
General Electric Co. is constructing 
at Lockland, O., was dedicated re- 
cently in commemoration of “the 
fastest ten years in aviation his- 
tory.” On March 18, 1942, the 
country’s first turbojet was com- 
pleted and placed on test at the 
Lynn, Mass., plant of GE. 

+ 

Plans for the expansion of fab- 
ricating facilities in the Pacific 
northwest were announced recent- 
ly by Aluminum Co. of America, 
Pittsburgh. Immediate plans call 
for extensive modernization and 
revision of the ingot casting facili- 








INSTRUMENT 
BALL BEARING 





In the new RMB FILMOSEAL bearing, a 
capillary film of oil forms between cylin- 
drical washer (A) and the tapered 0.D. of 
inner race (B). This strong film of oil seals 
the bearing — keeps the lubricant in, 
keeps dirt out — yet there is no rubbing 
contact between the sealing elements. 


The FILMOSEAL bearing thus has all the 
advantages of a sealed bearing, plus the 
freedom of rotation of an open bearing: 


@ Permits the use of oil instead of 
grease as a lubricant. 


Low starting and running torque. 
Torque constant over long periods. 
Adjusts for pressure variations. 

No heating or scoring at high speed. 
Remains sealed in any position. 
Maintenance is greatly reduced. 


FILMOSEAL precision bearings are available 
in 10 bore sizes from 2 mm. (.0787") to 
8 mm. (.3150”) and corresponding 0.0. 
from 6 mm. (.2362”) to 22 mm. (.8661°). 


WRITE FOR 
COMPLETE 
DESCRIPTIVE 
LITERATURE 


| 
| LANDIS & GYR, INC. 
45 W. 45th St., New York 36 
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u 
Feed roll drive mechanism of Boice-Crane 12” x 4" Thick- 
ness Planer employs three standard GILMER V-Belts to 
insure smooth, trouble-free operation. Manufacturer’s litera- 
ture says of this drive “‘thousands in use for up to 15 years 
without replacement or repairs.” 


BOICE-CRANE PLANERS... 
AND GILMER V-BELTS 


World’s largest builder of 12’ wood planers is Boice-Crane 
Company, Toledo, Ohio. For the past 13 years, like so many 
other “blue chip’? machinery manufacturers, Boice-Crane 
has assured top performance of vital drives by equipping 
their products with GILMER V-Belts. 


Certainly, here is evidence of the most convincing sort that 
designers, engineers, men who know drive requirements 
best, recognize the fundamental soundness of GILMER 
V-Belt design ... the uniform quality of GILMER V-Belt 
construction. 








Gilmer has always been happy to work with designers of 
machinery, providing special belt sizes or constructions when 
necessary ... has built up a tremendous assortment of belt 
molds, both standard and special. Write for the current Mold 
List. Use it when designing your drives... and trust GILMER 
V-Belts to match your machine’s own top performance. 


L. H. GILMER COMPANY 


Division of United States Rubber Company 
503 Tacony, Philadelphia 35, Pa. 








A NEW MECHANICAL SEAL . 


. . with spring enclosed 


~ 


METAL BAND 


PRECISION- 3 
LAPPED SEALING gas 
WASHER ‘ 


i 3 . — 3 ‘ 
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a“ \ = 
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SEAL RETAINER 


Type IIA “Pressed-In” Seal 


Since the spring is enclosed by the synthetic rub- 
ber flexing member, this new ‘John Crane” Type 
11A Seal has definite advantages on small water 
pump or other liquid seal applications where it is 
desirable to protect the spring from corrosive liq- 
uids. It also eliminates the need for expensive cor- 
rosive resistant spring material. Additional out- 
standing design features of this seal are: 


1. Compact —a “‘pressed-in’’, one unit seal. 

. Washer held stationary by metal retainer; no 
damaging stresses on flexible bellows. 

. Easy to install on production lines. 

. Retainer does not contact the shaft, thus —— 
sizes can be handled, namely, *4”, 14", 54” and all 
intermediate shaft diameters. 

. Handles pressures to 50 psi and temperatures 
to 212° F. . 

6. For use with high shaft speeds (6000 RPM and 
up) and where shaft vibration is present. 
7. Mass production means low 
unit cost. 
CRANE PACKING COMPANY 
1825 Cuyler Avenue, Chicago 13, Illinois 
Our new illustrated catalog 
is available. 
Typical Installation of Seal 
in Small Circulating Pump, 


a 
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PACKINGS AND MECHANICAL SEALS 
CRANE PACKING COMPANY *=* 
CHICAGO ree 
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ties at the Vancouver, Wash., 
works. This current expansion is 
a forerunner of a projected plan 
to extend and diversify the fabrica- 
tion of primary aluminum at Van- 
couver. Hydraulic extrusion press- 
es and specialized wire working 
equipment are to be installed some- 
time in the future. The company 
also contemplates a modification of 
its existing rod rolling mill. 
an 
The Udylite Corp., Detroit, will 
begin construction soon on a re- 
search laboratory building to be lo- 
cated on Hoover Ave. near Eight 
Mile Rd. Designed to provide com- 
plete facilities for every phase of 
research on electroplating and 
metal finishing processes, the 
structure will cover 16,000 sq ft. 
This new building will be the first 
unit of a long-term building project 
which will eventually house all of 
the company’s manufacturing and 
administrative operations. 
e 
American Machine & Foundry 
Co., New York, has purchased a 
majority of the stock of the 
Thompson-Bremmer Co., Chicago, 
manufacturer of industrial fasten- 
ers and electrical terminals. The 
Chicago firm becomes a subsidiary 
of AMF and will operate as part 
of its General Products Div. 
+ 
Welding equipment manufactur- 
ing facilities of A. O. Smith Corp. 
have been moved into a 27,000 sq 
ft building separate from the com- 
pany’s main plant at Milwaukee. 
Besides providing space for as- 
sembly lines for welding machines, 
the building also houses experi- 
mental shops. Space vacated at 
the Milwaukee works is _ being 
utilized for expanded welding elec- 
trode production. 
7 
Christiansen Corp., Chicago, pro- 
ducer of aluminum and magnesium 
alloy ingot, has announced the 
formation of a wholly-owned sub- 
sidiary named Titanium Co. of 
America. This corporation plans 
the construction of facilities for 
the manufacture of wrought titan- 
ium products. It is expected that 
the new plant will be located on 
the property in East Chicago 
where Magnesium Co. of America, 
another Christiansen subsidiary, 
has headquarters. 
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J ESLIE B. BELLAMY, Cleve- 
land Quarries Co., was elected 
president of the American Society 
of Tool Engineers for 1952-1953 at 
the society’s 20th annual meeting 
held in Chicago. He succeeds J. J. 
Demuth of the National Produc- 
tion Authority in Washington, D. C. 
Other newly elected officers in- 
clude: Roger F. Waindle, The 
Nugent-Sand Co. Inc., first vice 
president; Joseph P. Crosby, The 
LaPointe Machine Tool Co., second 
vice president; Dr. Harry B. Os- 
born, Jr., The Ohio Crankshaft 
Co., third vice president; H. E. 
Collins, Hughes Tool Co., secre- 
tary; and Gerald A. Rogers, Rudel 
Machinery Co. Ltd., assistant sec- 
retary-treasurer. Howard C. Mc- 
Millen, Philco Corp., was re-elected 
treasurer and Harry E. Conrad of 
Detroit is executive secretary. 


¢ 


The Penn State chapter of the 
American Society for Metals has 
announced the selection of William 
Wetzel Sieg as 1952 recipient of 
the David Ford McFarland Award. 
Mr. Sieg, whose selection was 
based upon his attainments in met- 
allurgical industry and his out- 
standing work in civic affairs, is 
president of the Titan Metal Man- 
ufacturing Co. 


° 


Industries working with or pro- 
ducing metal products are now be- 
ing offered free assistance in their 
metal finishing or coating prob- 
lems as a special service by the 
Porcelain Enamel Institute. A spe- 
cial committee has been established 
to research new applications of 
porcelain enamel and to provide the 
consulting, technical, or develop- 
mental assistance needed. Manufac- 
turers who would like to obtain the 
Services of this committee on any 
type of metal-product finishing or 
Coating problem should write to 
the New Uses Committee, Porcelain 
Enamel Institute, 1010 Vermont 
Ave., N. W., Washington 5, D. C. 
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CW Flexible Seating... 
T=-J AIR CYLINDER 


Designed with revolutionary application of 


Suapeer- Cushion 


It’s sealed with pressure—a revolutionary T-J application of flexi- 
ble sealing that insures positive cushion action combined with 
automatic valving action for fast return stroke . . . eliminates bind- 
ing and sticking . . . operates with low friction, minimum wear, and 
added power due to higher efficiency. 


More PLUS features! New type 
Oy packing nut incorporates a piloted 
diameter, assuring perfect align- 
ment. Improved rod packing 
increases sealing efficiency. 
Piston rod and internal 
cylinder tube surfaces are 
hard chrome plated—a 
standard practice with T-J 
for over 15 years. 






















12 


Write for bulletin 252. The 
Tomkins - Johnson Co., 
Jackson, Mich. 









1. Metallie rod 
scraper to protect 
rod bearing and 
packing from dirt 
and grit. 

. Wrench flats. 

. Self-adjusting chevron 

type packing. 

. Permanent type adaptor 

ring. 

. Hi-tensile tie rods. 

. Heavy duty, hard 

chrome plated rod. 

Generous fillet reduces 

stress concentration. 

. “O” ring static seal. 

. T-J new flexible cushion seal 
insures positive cushion with 
automatic valve action for fast 
return stroke. (Patent applied for) 

10. Fine cushion adjustment. 

11. Heavy wall precision honed hard chrome 

plate. 

12. Controlled packing compression with 


metal to metal contact. 
EXPERIENCE CG-J) 


©m7 N OW Bb OW 


36 YEARS’ 
TOMKINS-JOHNSON 


CLINCHORS 







RIVITORS AIR AND HYDRAULIC CYLINDER CUTTERS 


265 








RACEWAY* 


HOOVER HONED 
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POLISHED 
Polished Raceway surface 
magnified 100 times as 
used in other ball 
bearings 


* HOOVER HONED 
Racewoy surface magnified 
100 times, as used exclu- 
sively in Hoover Ball 
Bearings. 


it's the 
raceway 
that 


makes the 





difference 


HOOVER 


America’s only 


BALL BEARING 


with Honed Raceways 











90% longer life 
30% greater load 
Amazing Quietness 


‘ 





The Aristocrat 
of Bearings 
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SALES AND SERVICE 


ROMOTION of W. H. Thouri- 

by from manager of customer 
relations to manager of the De- 
troit sales division of The Stand- 
ard Products Co., Cleveland, was 
announced recently. Concurrently, 
Gordon McNeil was named sales 
manager of the company’s mechan- 
ical rubber division at Port Clinton, 
O. Mr. Thourlby joined the com- 
pany in 1939 as Washington rep- 
resentative. He also served as an 
executive in military , production 
works at the Port Clinton and 
Cleveland divisions before joining 
the Detroit sales office in 1945. He 
represented the company with 
automotive accounts before be- 
coming manager of customer rela- 
tions last year. Mr. McNeil first 
became associated with Standard 
Products in 1950 and has been chief 
engineer for the company’s large 
tank track program. 


° 


Dale D. Spoor, former chief of 
the Industries Branch of the Metal- 
working Equipment Division of 
NPA, has been appointed manager 
of the equipment and process sales 
department of Air Reduction Sales 
Co., a division of Air Reduction Co. 
Inc., New York. 

° 


Lebanon Steel Foundry, Lebanon, 
Pa., has appointed William H. Wor- 
rilow Jr. to the position of gen- 
eral sales manager. 

7 


Melvin G. Alderink has been as- 
signed as a sales representative 
to the Duluth, Minn.,. branch of- 
fice of the general machinery divi- 
sion of Allis-Chalmers Mfg. Co., 
Milwaukee. Russell G. Michell, an 
application engineer in the com- 
pany’s crushing, cement and min- 
ing section since 1950, has been 
assigned to the Boston district of- 
fice of the general machinery divi- 
sion, also as a sales representative. 

7 

Donald B. Stroud, sales engineer 
of Reliance Electric & Engineer 
ing Co., Cleveland, has been trans 
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For key applications 
on heavy-duty equipment 


ENGINE MOUNTING .. . Powerful, high 
torque FWD engines are securely and depend- 
ably anchored with vibration-proof Elastic Stop 
Nuts. The Red Elastic Collar grips bolt threads 
firmly, withstanding the stress and shock of the 
most severe operating conditions . . . damping 
out even the most extreme vibration. 











Uninterrupted service and minimum 
maintenance are vital to the customers 
of the Four Wheel Drive Auto Co., mak- 
ers of special heavy-duty trucks. FWD is 
Particularly conscious of the importance 
of unfailing bolted connections. They 
are using Elastic Stop Nuts at key points 
throughout their line, simplifying their 
own assembly as well as assuring bet- 
ter performance for their customers. 
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TRANSMISSION SEAL .. . Proper lubrication 
of heavy-duty working parts demands a tight 
seal, here assured by the application of Elastic 
Stop Nuts on this FWD transmission. The famous 
Red Elastic Collar seals against oil seepage. 


CAB MOUNTING .. . With the rugged jobs 
that FWD trucks tackle, their powerful frames 
are subjected to severe stresses. Only a tough 
and tested self-locking device could be expected 
to remain tight—that’s why FWD uses Elastic 


= Four Wheel Drive 
PAG, nuts 


Stop Nuts on cab mounting bolts. 








Resilient locking collars of nylon or fiber permit multiple reuse of Elastic 
Stop Nuts, and these self-locking fasteners have earned Army, Navy and 
Air Force approval. For design information on the wide variety of sizes, 
types and applications of Elastic Stop Nuts, contact your local represen- 
tative—or mail this handy coupon. 


Elastic Stop Nut Corporation of America 
is also maker of ROLLPIN me 





EE Ec cy 


Dept. N7-54, Elastic Stop Nut Corporation of America 

2330 Vauxhall Road, Union, N. J. 

Please send me the following free information on ESNA self-locking fasteners: 

[] AN-ESNA conversion chart C) Rollpin bulletin and sample Rollpins 


C) Elastic Stop Nut Bulletin C) Here is a drawing of our product. What 
self-locking fastener would you suggest? 


Name — , iaboeulneieestiaecaee 

a ee ee - 
Street__ . ee 
City a a = = State__ ae 


ee ae ae a ee 








FILLING A GOVERNMENT ORDER. Finished spinni 8 — being 
trimmed — uses teamwork to achieve close tolerance for special 


project. An example of the all-gage — all-metal — any quan- 
tity — spinning capacity available at Teiner. Write for newest 
color brochure 51-D. 


ROLAND 


TEINER 


CO. INC. 134 TREMONT ST., EVERETT 49, MASS. 









VALVAIR’S *Snap-Back” 


ean SOP nest... 
Double-acting Air Cylinders 
' in ANY POSITION! 





No guesswork! Upon release of control 
assembly, spring returns stem immedi- 
ately to block all ports. For air, hy- 
draulic or vacuum service; pressures 
up to 300 p.s.i. Sizes: 4%” through 1”. 
Control assembly can be knob, lever, 
treadle, cylinder or solenoid. 


VALVAIR CORPORATION + 953 Beardsley Ave., Akron 11, Ohio 
| AFFILIATE: SINCLAIR-COLLINS VALVE CO. 














ferred from the company’s Cincin- 
nati district sales office to Indian- 
apolis. His new headquarters are 
at 1840 East 38th St., Indianapolis, 
Ind. 


¢ 


John E. Cinkosky has been ap- 
pointed eastern zone manager of 
the Mercury Clutch Div. of Auto- 
matic Steel Products Inc., Canton, 
O. He will supervise the New Eng- 
land, middle Atlantic and south 
Atlantic territories. 


° 


The Reliance Div. of Eaton Mfg. 
Co., Massillon, O., has announced 
the appointment of Paul Byrd as 
district manager of the Massillon 
territory. This territory includes 
portions of Ohio, Kentucky, Ten- 
nesse and all of Virginia and West 
Virginia. 

+ 


Steven P. J. Wood has been elect- 
ed executive vice president of the 
Warner Electric Brake and Clutch 
Co., South Beloit, Ill Mr. Wood 
joined the company in 1946 and 
has since served as both a sales 
and manufacturing executive. 


o 


American-Fort Pitt Spring Div., 
H. K. Porter Co. Inc., Pittsburgh, 
has appointed Millard F. Cornwell 
as Philadelphia sales representa- 


tive. 
5 


Auburn Button Works Inc., Au- 
burn, N. Y., custom molder of plas- 
tics, has named George P. O'Neil 
as sales representative in the 
western Pennsylvania territory. 
Mr. O’Neil, who is vice president of 
Allegany Plastics Co., Sewickley, 
Pa., will handle sales in this terri- 
tory for both organizations. 

e 


At a recent meeting of the board 
of directors of Lear Inc., Grand 
Rapids, Mich., George K. Otis was 
elected a vice president. He will 
continue as general manager of the 
company’s LearCal Div., Los An- 


geles. 
° 


Edwin M. Irish Jr. has been ap- 
pointed phenolic products sales 
manager of the chemical materials 
department, Chemical Div., of Gen- 
eral Electric Co., Pittsfield, Mass. 
Mr. Irish will be responsible for the 
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ICKERS HYDRAULICS 


Help S-T-R-E-T-C-H 


Special shapes for war planes and jet engines—of such metals as inconel, 
Haynes stellite, vanadium and titanium as well as aluminum alloys—are CONTOUR FORMERS 
formed to a high degree of accuracy by cold stretching on the new Bath 
Contour Formers, having capacities from 1242 to 150 tons. MCE 
Vickers Vane Type Pumps furnish the hydraulic power for the clamps which 
grip each end of the work, and for the hydraulic cylinder which holds correct 
tension as the turntable revolves and the metal is stretch-formed. Vickers . 
Valves assure correct tension and provide automatic overload protection .. . Special Shapes 
also easy and accurate control from the pulpit. 
a wer Cost 
This is just one of many hundreds of ways in which Vickers Hydraulics im- at Lo 
proves operation and lowers cost. It is to the advantage of machinery builders 
to work with Vickers factory-trained application engineers who can cooperate 


effectively on the most complicated machinery. Get in touch with the Vickers 
office nearest you. 


MIcKERs Incorporated e«¢ 1430 O0AKMANBLVD. e DETROIT 32, MICHIGAN 


DIVISION OF THE SPERRY CORPORATION 
Application Engineering Offices: ATLANTA @ CHICAGO (Metropolitan) @ CINCINNATI @ CLEVELAND e DETROIT 
HOUSTON . LOS ANGELES (Metropolitan) e NEW YORK (Metropolitan) + PHILADELPHIA « PITTSBURGH 
ROCHESTER @ ROCKFORD e ST. LOUIS e SEATTLE © TULSA ¢ WASHINGTON e WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
WRITE FOR A COPY OF CATALOG 5000 


Representative 
Vickers 
Hydraulic Pumps 
and Controls 
Used on Bath 


Contour Formers 


MACHINE DESIGN—May 1952 











The Newcomb-Detroit Company, Detroit, Michigan, has found that it 
costs them less money to buy and install Platecoils in their metal parts 
washers than it does to fabricate pipe coils in their own plant. The Plate- 
coils can be installed in much less time by slipping them over a simple clip. 
on large angle racks had to be built and installed when pipe coils 
were used. 

The Platecoils offer advantages for their customers too. Where the pipe 
coils would occasionally develop leaks, the Platecoils are giving no trouble 
whatsoever, but are proving a most efficient method of heat transfer. When 
the pipe coils had to be removed from the tank, it was a complicated job, 
requiring a chain hoist. If the Platecoils have to be removed, they can be 
lifted off the “Quick-Change” Hangers and cleaned, repaired or replaced 
in a hurry without dumping the solution. 

Platecoils will replace pipe coils at a savings in any heat transfer applica- 
tion. They help conserve material as they require only 50% as pos steel 
as pipe coils. They heat faster, can be installed quicker and cost less to use. 

Here’s one way to improve your equipment and save money at 
the same time without a capital investment. Airmail your re- 
quest for bulletin P71 today. 


PLATECOIL 


KOLD-HOLD MFG. CO. 


LANSING 4, M HIGAN 
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sale of phenolic molding com- 
pounds, laminating resins and in- 
dustrial resins. 
o 

Orville E. Isenburg has been ap- 
pointed international sales man- 
ager for B. F. Goodrich Chemica! 
Co., Cleveland, succeeding James 
C. Richards, who was elected vice 
president of sales recently. 


¢ 


The Century Electric Co., St. 
Louis, Mo., has announced that 
Roddy M. Pike has been named dis- 
trict manager of its Cleveland of- 
fice. 

° 

Webster Electric Co., Racine, 
Wis., has announced the appoint- 
ment of James H. Lahey to the 
newly created post of assistant 
sales manager of the oil hydraulics 
division. Previous to his new ap- 
pointment Mr. Lahey spent two 
years as a sales representative in 
the company’s industrial division. 


¢ 


Wesley H. Hoffman, formerly 
Chicago district sales manager, has 
been promoted to the position of 
general sales manager of The Har- 
rington & King Perforating Co., 
Chicago. 

7 

Announcement has been made of 
the appointment of Clarence A. 
Jarosz as manager of industrial 
sales for Bendix-Westinghouse Au- 
tomotive Air Brake Co., Elyria, O. 
Mr. Jarosz was formerly assistant 
sales promotion manager, and prior 
to that served as assistant service 
manager of the Air Brake Div. 


« 


Diamond Chain Co. Inc., Indian- 
apolis, manufacturer of roller 
chains, sprockets and flexible shaft 
couplings, has appointed D. G. 
Viskniskki as Chicago district man- 
ager. Mr. Viskniskki succeeds S. 
C. Hurley, who has retired. 


° 


Dollin Corp., Irvington, N. J. 
producer of zinc and aluminum die 
castings, has appointed Robert C. 
Kleindinst, 1200 Niagara St., Buf- 
falo 13, N. Y., as representative for 
the territory which includes north- 
ern Pennsylvania and New York 
state, with the exception of the 
New York metropolitan area. 
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O SERVE New England, a new 

branch sales office and ware- 
house has been opened in Boston 
by Minnesota Mining & Mfg. Co., 
St. Paul. The new one-story struc- 
ture is located at 1330 Centre St., 
Newton Center. 

> 

Wellman Bronze & Aluminum 
Co., Cleveland, has opened new of- 
fices for its executive, sales, ac- 
counting and purchasing depart- 
ments at 12800 Shaker Blvd., 
Cleveland 20, O. The sales depart- 
ment was formerly located in the 
company’s plant at 6017 Superior 
Ave. 

* 

A branch operation of the 
Fauver Co., of Detroit, J. N. 
Fauver Co., newly established at 
1534 Keystone Ave., Dayton 10, O., 
will distribute tube fittings, tube 
fabricating tools and related power 
plant accessories manufactured by 
the Parker Appliance Co., Cleve- 
land. 

J 

Empire State Equipment Co., 
36-38 Randall St., Providence, R.L, 
has been named a distributor for 
Texrope drive equipment for the 
state of Rhode Island by the gen- 
eral machinery division of Allis- 
Chalmers Mfg. Co., Milwaukee. The 
latter company also recently an- 
nounced the appointment of Fenton 


Brothers Electric, 235 Ray Ave., : 


N. E., New Philadelphia, O., as a 
distributor for motors and controls 
is Tuscarawas county in Ohio. 

J 


A major expansion of facilities 
for the manufacture and sale of 
rubber latex and plastic materials 
on the West Coast was announced 
recently by Naugatuck chemical 
division, United States Rubber Co., 
New York. A new plant, which will 
be the division’s western sales 
headquarters, has been completed 
on Telegraph Rd., Los Angeles, 
Calif. The plant will also contain 
Customer technical service labora- 
tories, facilities for the compound- 
ing and storage of natural and 
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Progress 


(\ 


Recent additions to the broad 
array of Struthers-Dunn relay types 
play vital defense roles in a wide 

| variety of applications ranging from 
70,000 feet in the air to below the 
ocean surface. Important S-D design 
and engineering advances materially 
improve relay performance under 
shock, vibration, ambients to 200°C., 
high humidity and other adverse 
conditions encountered in military 
operations. 


UTHERS: DUNN. 


vigil INC., 150 N. 13th St. Philadelphia 7, Pa. 


BALTIMORE « BOSTON + BUFFALO + CHARLOTTE + CHICAGO «. CINCINNATI 
CLEVELAND « BALLAS « DETROIT « KANSASCITY ¢ LOS ANGELES 
NEW ORLEANS + NEW YORK « PITTSBURGH 
SEATTLE + SYRACUSE «¢ TORONTO 


MINNEAPOLIS +» MONTREAL «+ 
ST. LOUIS « 


SAN FRANCISCO 


as well as d own 





OVER 17,000 COPIES NOW IN USE 
“RELAY ENGINEERING,” the famous 640-page handbook 
brings you full benefit of Struthers-Dunn's experience in pro- 
ducing thousands of relay types. The ideal guide to modern 


relay selection, use, maintenance and circuitry. Price $3.00. 
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DESIGN COSTS! 


FIXTURE CLAMPS 


AND DETAILS....... 


i J 


| 





Assured QUALITY, 
SERVICE, WORKMANSHIP 


Largest assortment in the Industry. 
Economize . . . use them as standards. 


selected steel, cadmium plated and 
corrosion resistant mid-nite black 
finish. Individual parts on assemblies 
may be purchased separately. 


...+ WRITE TODAY 


For our Catalog 
covering our com- 
plete line with full 
size templates of 
each product for 
tracing. Morton 
products can be 
adapted to speci- 
fied changes. 





mORTON 
MACHINE WORKS 


2421 WOLCOTT ST. 
DETROIT 20, MICH. 





All precision made of heat treated § 


synthetic rubber latex, and facili- 
ties for warehousing resins, plas- 
ticizers, rubber chemicals, agricul- 
tural chemicals and other products. 


° 


A. Milne & Co., solid and hollow 
tool steel distributor, New York, 
has moved its San Francisco sales 
office and warehouse to new and 
larger quarters at 540 First St., 
San Francisco 7, Calif. 


. 


To facilitate service and deliv- 
eries to customers, headquarters of 
the middle eastern states district 
of DeVilbiss Co. have been move 
from Cleveland to Toledo, O. 


° 


Ampco Metal Inc., Milwaukee, 
has appointed Kirk-Wicklund and 
Co., Kansas City, Mo., as a dis- 
tributor of Weldrod products for 
the northern and eastern counties 
of Kansas. 

° 


The Los Angeles branch office 
and warehouse of Ward Leonard 
Electric Co. have been moved to 
new larger headquarters at 1605 
Fee’ Olympic Blvd., Los Angeles 
21, Calif. 

7 

Flexible Metal Hose Mfg. Co. is 
a new source, as a basic manufac- 
turer for the trade, of flexible 
metal conduit serving a variety of 
shielding applications, and flexible 
metal hose for both fluids and 
gases. The company also makes 
all types of wire braiding in tin, 
copper, bronze, steel and other 
metals. The plant and general of- 
fices of the company are located at 
640 West Seventeenth St., Costa 
Mesa, Calif., and sales offices are 
located at 8247 General Motors 
Bldg., Detroit, Mich., and 813 Mun- 
sey Bldg., Washington, D. C. 


¢ 


The customer service department 
of AiResearch Mfg. Co., Los An- 
geles, was recently moved to its 
own quarters in a 33,000 sq ft 
building adjacent to Los Angeles 
International Airport. 


a 


Sterling Electric Motors Inc., 
Los Angeles, recently opened new 
sales offices at 1726 Champa S&t., 
Denver, Colo., and at 12 San Jose 
Ave., New Orleans, La. 





for Speeding 
PRODUCTION 
SCHEDULES 


If you have a Yoder slitter you can 
buy mill-width coils instead of slit 
strands. Sources of supply of mill- 
width coils are more numerous, so 
you can buy wherever you like, at 
substantially lower prices, and obtain 
quicker deliveries. 

Inventory requirements, too, are 
greatly reduced, because you can, in 
a few hours, meet expected and un- 
expected demands for slit strands 
from a relatively small stock of mill- 
width coils of the proper gauges. 
This means better control, not only 
of coiled strip supply, but of pro- 
duction planning. You will find 
production schedules much easier 
to meet. 


For requirements as low as 100 tons 
per month, direct savings alone may 
be sufficient to repay your invest- 
ment in a Yoder slitter in the short 
time of one year. 


For information on the respective 
merits of different types and sizes of 
slitters and accessories, as well as on 
the economics of slitter operation, 
time studies and other data, send for 
new Yoder illustrated Slitter Book. 


THE YODER COMPANY 
5524 Walworth Avenue © Cleveland 2, Ohio 


SLITTERS 
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AND EXPOSITIONS 


May 14-16— 

Society for Experimental Stress 
Analysis. Spring meeting to be 
held at the Hotel Lincoln, In- 
dianapolis, Ind. Additional in- 
formation may be obtained from 
society headquarters, P. O. Box 
168, Cambridge 39, Mass. 


May 17-June 2— 

Paris Fair to be held at the Port 
de Versailles, Paris, France. Ad- 
ditional information may be ob- 
tained from Rowland Associates, 
420 Lexington Ave., New York 17, 
N. Y. 


May 22-24— 

American Society for Quality 
Control. Sixth annual convention 
to be held at Onondaga County 
War Memorial Auditorium, Syra- 
cuse, N. Y. Additional informa- 
tion may be obtained from society 
headquarters, 70 East 45th St., 
New York 17, N. Y. 


June 1-6— 

Society of Automotive Engineers. 
Summer meeting to be held at the 
Ambassador and Ritz-Carlton Ho- 
tels in Atlantic City, N. J. John 
A. C. Warner, 29 West 39th St., 
New York 18, N. Y., is secretary 
and general manager. 


June 2-13— 

Canadian International Trade 
Fair to be held at the Exhibition 
Grounds, Toronto, Canada. Addi- 
tional information may be obtained 
from R. G. Pendrith, Publicity Sec- 
tion, Canadian International Trade 
Fair, Toronto, Canada. 


June 4-10— 

International Mechanical Engi- 
neering Congress. Fourth congress 
to be held at the Gillet Hotel, 
Brunkebergstorg, Stockholm. C. 
de Novar, 10 Avenue Hoche, Paris 
8, France is permanent secretary. 


dune 9-21— 
International Organization for 
Standardization. Triennial meet- 
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FACTORY 


SUPERVISED 
SERVICE 





Preferred power on cement surfacing and concrete working machines — the 
world’s most widely used single-cylinder gasoline engine on tools, machines, 
appliances used by the construction industry, railroads, oil fields, other 
indusirves, and on farms and farm homes. 


@. know you have the right power when the 
power is Briggs & Stratton — the accepted 
leader in single cylinder, 4-cycle, air-cooled 
gasoline engines. Briggs & Stratton Corporation, 
Milwaukee 1, Wisconsin, U.S.A. 


| In the supokanhios field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. __ | 
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where HARD RUBBER is right... 


use it! 





EVERY GLASS 
OF WATER 


gives it a whirl 











ZZ 


@ The little water meter in your cellar puts hard 
rubber to the most exacting test a material can get. The 
disc piston, for example: It spends 10 — even 20 — years 
under water, and oscillates through a dozen cycles for 
every glass of water. Machined as precise as 0.0005”, it 
must neither warp, swell, nor wear, or the meter’s accuracy 
would be lost. 

Some discs are blanked from Ace Hard Rubber sheet; 
others start as moldings with metal cores. Moisture absorp- 
tion is as low as 0.04%, tensile strength as high as 10,000 
psi. Special high-temperature compounds safely handle 
hot water. 
~ There are Ace Hard Rubber compounds that are ideal 
for many of your mechanical and electrical parts too. 
Always canal your Ace Handbook when selecting ma- 
terials — rubber or plastics — for today’s production and 
tomorrow’s plans. 


80-page Ace Handbook 
Free to Design Engineers 





Meter bearings 


HINTS FOR cut from tubes 
Disc molded 
PRODUCTION-MINDED over metal core 


Bearing plate 
ENGINEERS punched from sheet 


QoQ Meter turbine wheel, 
eo molded and machined 


American Hard Rubber Company 








Go” 993 worn street NEW YORK 13, N. Y. 


278 


ing to be held at Columbia Univer- 
sity, New York, N. Y. The Amer- 
ican Standards Association, U. 8S. 
member of the ISO, will act as 
host. Additional information may 
be obtained from American Stand- 
ards Association, 70 East 45th St., 
New York 17, N. Y. 


June 15-19— 

American Society of Mechanical 
Engineers. Semiannual meeting to 
be held at the Sheraton-Gibson Ho- 
tel, Cincinnati, O. C. E. Davies, 
29 West 39th St., New York, N. Y. 
is secretary. 


June 16-18— 

American Society of Agricultural 
Engineers. 45th annual meeting 
to be held at the Muehlebach Ho- 
tel, Kansas City, Mo. Raymond 
Olney, P. O. Box 229, St. Joseph, 
Mich., is secretary. 


June 16-20— 

American Electroplaters’ Society. 
Third Industrial Finishing Exposi- 
tion to be held at the International 
Amphitheatre, Chicago, Ill. This 
meeting is being held in conjunc- 
tion with the 39th annual meeting 
of the AES which will take place 
at the Conrad Hilton Hotel, Chi- 
eago, Ill. Additional information 
may be obtained from _ society 
headquarters, 35 East Wacker 
Drive, Chicago 1, Ill. 


June 19-21— 

American Society of Mechanical 
Engineers. Applied mechanics di- 
vision conference to be held at 
Pennsylvania State College, State 
College, Pa. C. E. Davies, 29 
West 39th St., New York, N. Y. is 
secretary. 


June 23-27— 

American Society for Testing 
Materials. The 50th annual meet- 
ing to be held at the Hotel Statler, 
New York, N. Y. Additional in- 
formation may be obtained from 
society headquarters, 1916 Rac» 
St., Philadelphia 3, Pa. 


June 23-27— 

American Society of Mechanica! 
Engineers. Oil and gas power di- 
vision conference to be held at the 
Hotel Statler, Buffalo, N. Y. C. E. 
Davies, 29 West 39th St., New 
York, N. Y. is secretary. 
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SELL YOUR BRASS 
MILL SCRAP PROMPTLY 


To keep production rolling 


Help lick the shortage of brass and copper. 
Make sure that every pile of brass mill 
scrap in your factory — even if it is only 
a hundred pounds — is sold at once. 


Not only is this scrap immediately salable 
on today’s market — it will bring vital 
metal to the production lines 

where it is sorely needed. 


Both the defense program and civilian needs 
require more and more copper and brass. 
To prevent increased shortages and even 
more stringent regulations, see that your 
brass mill scrap is moved promptly. 


Chase Pp: BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


e The Nation’s Headquarters for Brass & Copper 


Albanyt Cleveland Kansas City, Mo. New York San Francisco 
Atlanta Dallas Los Angeles Philadelphia Seattle 
Baltimore Denvert Milwaukee Waterbury 
Boston Detroit Minneapolis 

Chicago Houstont Newark (Tsales 
Cincinnati Indianapolis New Orleans . Lowi office only | 
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Sfow Zo LUBRICATE 


A HORIZONTAL DOVETAIL WAY 


° 





i View of saddie on Kearney & 
= Trecker CK Milling Machine with 
table removed to show grooved 
ways, table nut, and lubricator in 
lower right corner. 


...as KEARNEY & TRECKER does it 


The correct 
oil film 
to each 


individual 


Su a 


oa ; / 
OMA bhi bh 





with a BIJUR SYSTEM 


To maintain a constant oil film between the table and 
saddle ways and also between the saddle and knee 
ways was the problem here. Both problems were solved 
by building a lubricator into the saddle... controlling 
the oil flow thru a system of meter-units at all four ways 
and both knee and table nuts...spreading the oil 
evenly over all way surfaces thru “Z" grooves in the 
saddle ways. This is another example of Bijur “team- 
work for bearing protection." For aid in solving your 


lubrication problems, call in a Bijur engineer. 


Biyour 
LUBRICATING CORPORATION 


Rochelle Park, New Jersey 














Heating and Ventilating 


Portable Air Cooler: Direct 
drive blower Model No. B-1800-PI, 
especially adapted for window in- 
stallation. For small apartments, 
rooms, offices, trailers, etc. Ad- 
justable grille directs air flow in 
desired direction. Cooler may be 
filled by hand or by automatic 
float valve to maintain constant 
water level in reservoir. Trough 
type water distribution system de- 
livers water to aspen cooler filter 
pads. Cooler may be used for ven- 
tilation and cooling effect, or cir- 
culating filtered air only. Size: 21 
in. high, 24 in. wide, 15 in. deep. 
Capacity, 1000 cfm. Palmer Mfg. 
Corp., Phoenix, Ariz. 

Portable Furnace: Furnishes 
heat or circulates cool air. Delivers 
189,000 Btu of heat per hour. Heat 
is sprayed out at floor level over 
area of approximately 3000 sq ft. 
Converted to cool air blower by 
changing top blower mounting. De- 
livers 1500 cfm of cool air. Fageol 
Heat Machine Co., Detroit, Mich. 

Air Conditioners: Feature inte- 
gral evaporative condensers. Ca- 
pacities of 15 and 20 tons. Has 
multistep reciprocating compressor 
which steps down power consump- 
tion automatically when reduced 
cooling is required. Fan motor 
and pump of evaporative conden- 
ser are mounted in conditioner-com- 
pressor section, where they are not 
exposed to moist conditions. Mois- 
ture condensed from atmosphere by 
cooling coil is added to spray water 
in condenser. Cuts overall water 
consumption as much as 98 per 
cent on humid days. For use where 
water is either scarce or of a- 
normally high temperature. 7/ve 
Trane Co., La Crosse, Wis. 

Industrial Dehumidifier: Model 
WA-5 can be supplied in three dif- 
ferent ways: (1) for continuous oF 
intermittent operation without 
automatic control; (2) with op- 
tional plug-in control so that auto- 
matic operation is effected by plus- 
ging the unit into the control, plug- 
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\\ att CHOICE OF THESE FIN SPACINGS 


5S FINS PER INCH 7 FINS PER INCH 9 FINS PER INCH 





11 FINS PER INCH 19 FINS PER INCH 


CHOICE OF THESE METALS 


Copper, copper base alloys, aluminum, or in bi-metal—having 
aluminum fins with liners of copper, copper base alloy, or steel. 


CHOICE OF SIZES 


Inside diameters from %” to 1” t 
Outside diameters of fin from 2” to 2” nominal 


tfor further detailed information request Bulletin 651. 


CHOICE OF THESE END TREATMENTS 


(Available in 19 fins per inch)tt 


Both ends plaintt One end plain; other 
end strippedtt 


Both ends stripped, 
ttFull finned end furnished in all sizes including bi-metaltt 


— 
Gettin FF ess 
AS EASILY FABRICATED AS PLAIN TUBE condensers and many other heat transfer applications. 
Trufin, the integral finned tube—can be fabricated as "WOLVERINE TUBE DIVISION, Calumet and Hecla 
easily as plain tube—can be bent to unbelievably small Consolidated Copper Company, Inc., Manufacturers 
radii to achieve extreme compactness. Trufin is suitable of seamless, nonferrous tubing, 1433 Central Ave., 
for nearly all kinds of heaters, coolers, interchangers, Detroit 9, Mich. 





PAT. OFF. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities. 





Export Department, 13 E. 40th St., New York 16, N. Y. 


MACHINE DESIGN—May 1952 - 








can YOUR EQUIPMENT 
stand the SHOCK 


of carrier landings? 


BARRYMOUNTS CAN! 





Official United States Navy Photograph 


New military specifica- 
tions for all services re- 
quire ruggedization of 
your equipments with 
their mountings. 


Ruggedized Air-damped and All-Metl Barrymounts and 
mounting bases are now available to meet the shock test 
requirements of specifications MIL-T-5422 (Aer), MIL-E-5272 
(USAF), and ANE-19. These mountings hold your equipment 
securely and maintain uniform performance characteristics 
even after the repeated shock of many aircraft carrier landings. 


For full information about Barrymounts and bases, write 
today for your free copy of each of these Barry catalogs: 
Catalog #524—Ruggedized Barrymounts and ruggedized 
mounting bases. 
Catalog #523—Air-damped Barrymounts and mounting 
bases. 
Catalog #509—AII-Metl Barrymounts and mounting bases. 


BARRY 


7 722 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
; SALES REPRESENTATIVES IN 
Atlante Chicege Cleveland Dallas Dayton Detroit Les Angeles Minneapolis New York Philadelphia — 
ee ~ Phoenix Rochester St. Levis Sen Francisco Seattle Teronte Washington 
E a , Phe tha pe is OOM 
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ging the control into an electric 
outlet, and setting the dial of the 
control at percentage of humidity 
desired; and (3) with control built 
into front of unit. Size: 13 by 13 
by 29% in. high; weight, 86 lb. 
Abbeon Supply Co., Jamaica, N. Y. 


Materials Handling 


Belt Trainer: Automatically 
keeps conveyor belts aligned. Can 
be installed on any make of con- 
veyor which has return belt ex- 
posed beneath bed. For use on fab- 
ric or rubber-covered belts 3/16-in. 
or more thick, operating at speeds 
up to 200 fpm. Trainer is bolted 
to flanged rails on underside of 
conveyor. Flat sides of belt run 
between two sets of knurled spring 
loaded rollers, with belt edges con- 
tacting two sets of equalizer posts. 
If belt creeps to either side it 
presses against the posts and cocks 
spring-loaded knurled rolls to alter 
belt direction. This brings belt 
back into alignment, and trainer 
mechanism returns to normal set- 
ting for further control. The Rap- 
ids-Standard Co. Inc., Grand Rap- 
ids, Mich. 

Live Roller Conveyor: Available 
in widths from 6 to 36-in. wide. 
Rollers are 2-in. in diameter and 
spaced to meet requirements. Rolls 
are driven by belt passing under- 
neath. Standard speed of 50 fpm 
may be increased or decreased as 
desired; variable speeds also avail- 
able. Sage Equipment Co., Buffalo, 
N.Y. 


High Lift Truck: Hydraulic mod- 
el with 1000-lb capacity. Available 
in nontelescopic model having 60- 
in. elevated height and telescopic 
model which elevates to 108 in. Has 
either auto steer or swivel casters 
Hand or power elevation. Size of 
platform, 24 by 36 in. The Raymone 
Corp., Greene, N. Y. 

Drum Up-Ender: Permits fork 
truck operator to pick up, trams- 
port, stack and empty heavy drums 
without leaving his seat. Drums 
can be rotated 90 deg for vertical 
or horizontal stacking, or tilted 45 
deg below horizontal for emptyiag 
at any height within lift range of 
truck. Attachment has shoes which 
fit on forks of truck. Pivoted rub- 
ber-faced grab plates mounted on 
shoes clamp around drum and hold 
it firm. Up-ending operation 15 
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The American Brass Company, Waterbury, Conn., reports 


Plant layout speede 


with Kodagraph Autopositive Paper 
. pus engineering and drawing reproduction depart- 
ments of The American Brass Company must keep 
pace with the constant plant-layout demands of ten 
manufacturing divisions. And here's how Autopositive 
Paper saves time and dollars in this work. 


First, paper cutouts of machines and equipment are 
pasted in position on a whiteprint of the proposed layout. 
From this opaque pasteup, a positive reproduction on 
Autopositive Paper is made directly. There’s no negative 
step, no darkroom handling with this revolutionary 
photographic intermediate material. Just exposure in a 





standard whiteprint machine . .. processing in standard 
photographic solutions. 

Then, the Autopositive intermediate—with dense pho- 
tographic black lines on a durable, evenly translucent 
base—is used to produce the desired number of prints. 
These are sent to the branch involved to be studied and 
returned with comments. 

This procedure may be repeated half a dozen times 
until complete agreement is reached on the final layout. 
And every time revolutionary Autopositive Paper saves 


time and dollars! 


Other important uses of Kodagraph Autopositive Paper at American Brass 


. .. t0 reproduce 
the blueprints and 
direct-process prints 
which the various di- 
visions receive from 
vendors. The Auto- 
positive intermedi- } 
ates are then used to 
produce any number 
of shop prints. 








... to reclaim old, 
soiled, or worn draw- 


/ 


. +. to speed print 
service to all depart- 


ings. Autopositive Z a, . ments. Autopositive 
Paper intensifies line aa ry reproduces produc- 
details . . . drops out Per eed a tion reports, parts 
smudges, creases— [Me; = = lists, documents of 
delivers intermedi- ae, if every type. And 
ates which produce , tge/ / # opaque originals can 
clean whiteprints See = be copied as readily 


and blueprints. 


as translucent ones. 
























Xedagraph /\uiepesitive Raper os 
“‘THE BIG NEW PLUS” in engineering drawing reproduction a 


MAIL COUPON FOR FREE BOOKLET -————————- sf 


EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. > 
Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


learn how Kodagraph Auto- 
positive Paper is simplifying 
routines in thousands of con- 
cerns. Write today for a free 
copy of “New Short Cuts and 
Savings” for interesting facts 
about companies you know... 
and a revolutionary new prod- 
uct you should know. 


Name 
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Position 








Company 





Street 





City 


Zone 











State 
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Medium and High-Lead 


\(PROMET jy BRONZES 


lubrication can be restored. 
Hard and strong enough to take the constant pounding of heavy 
shock loads and high compressive forces, these Promet Bronzes 
are also sufficiently high in lead content, soft enough, to prevent 
seizure and to embed harder particles that would ordinarily result 
in scoring. 





Easily machined at high speeds without lubricants or coolants. 


Write today for service data sheets and quotations. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 
1321 Oberlin Avenue Lorain, Ohio, U.S.A. 
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~ «+ fabricated to 
your specifications 


There’s no substitute for “accuracy” in the fab- 
rication of Plate and Sheet Metal Products, nor 
is there a substitute for “experience” in the shear- 
ing, forming and welding of metals. With Little- 
ford you can be assured of both accuracy and ex- 
perience, 70 years of it, in the producing of 
quality weldments for all industries. Littleford 
fabricated Weldments have all the inherent 
strength and toughness to withstand shock, strain, 
vibration and severe service. Littleford complete 
fabricating facilities are at your service. Send 
blueprints for estimates; prove to yourself “know 
how” means lower cost units. 














LITTLEFORD BROS., INC. 
424 E. Pearl St., Cincinnati 2, Ohio 





















accomplished through hydraulic 
cylinder mounted on one of the 
shoes. Operation of hydraulic cy]l- 
inder builds up pressure in an 
actuating accumulator mounted 
above it, which is used to return 
drum to an upright position. Can 
be mounted on 2000, 3000 and 
4000-lb Baker fork trucks. Baker- 
Raulang Co., Baker Industrial 
Truck Div., Cleveland, O. 


Table Conveyors: From 6 to 36 
in. wide, with rubber, solid woven 
cotton or stitched canvas belt. 
Standard table heights, 32 or 36 in.; 
other heights available. Can be 
equipped with side leaves on both 
sides or one side. Constant or vari- 
able speeds. Sage Equipment Co., 
Buffalo, N. Y. 

Utilities Rack: For handling 
parts or small items in the course 
of production or assembly. Has 
two swivel and two rigid casters. 
Standard dimensions: 24 in. wide, 
50 in. high, 48 in. long; clearance 
between shelves, 12 in.; weight, 
approximately 220 lb. Palmer- 
Shile Co., Detroit, Mich. 

Drum-Carrying Lift Truck: Tray- 
Hart drum carrier mounted on 
3000-lb capacity Jeep truck carries 
four drums. Front of carrier may 
be used to push drums into pick- 
up position. Misalignment compen- 
sator automatically shifts carrier 
up to a maximum of 4 in. when lift 
truck is not in line with load. 
Drums are placed into gripping 
position as drum carrier frame is 
lowered over the load. Gripping 
shoes have non-slip lining. Hy- 
draulic power unit controls load- 
releasing mechanism by applying 
pressure which retracts gripping 
shoes. Size, 54 in. long, 51 in. wide. 
Mercury Mfg. Co., Chicago, Til. 


Metalworking 


Mill Type Bolt Cutter: Mode! 39- 
MCC has double-edged cutting 
blades which can be_ reversed. 
Blades may be resharpened when 
necessary. Capacity, 14-in. diam- 
eter bolts or %-in. diameter steel 
rod. Eccentric head strap and ful- 
crum bolts maintain tension for 
easy action. Manco Mfg. Co., Brad- 
ley, Ill. 

Electric Piercing Press: Requires 
no hand or foot levers to trip mar 
chine; it is put into operation 
through two contacts on a magnetic 
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stripper plate. 
to 4%-in. in diameter in materials 
up to 3/16-in. thick. Ram of press 
is in bed of machine and punches 
on upstroke. Will receive standard 
Allied punch and die and is pro- 
vided with a nonrepeat mechanism. 
Machine is mounted on casters. 
Dayton Rogers Mfg. Co., Minne- 
apolis, Minn. 

Molding Machine: Jolt-squeeze- 
strip unit developed for speed and 
efficiency in production of massive 
cope and drag molds. Features 
pushbutton actuation of all opera- 
tions. Operates on conventional air 
pressure. Has squeeze capacity of 
80,000 lb and jolt capacity of 4000 
lb. Flask space ranges from 38 in. 
minimum to 54 in. maximum, left 
to right, and from 32 to 50 in., 
front and back. Squeeze cylinder 
diameter, 36 in.; pattern draw, 
14 in.; squeeze piston stroke, 14 in. 
Stands 166 in. high, with 50 in. 
recessed below floor level. SPO 
Inc., Cleveland, O. 

Hole Punching Machine: For mild 
steel up to %-in. thick. Features 
compressed fluid Hydra-Spring, 
which provides more stripping 
pressure than mechanical springs 
of the same volume. Loads may 
be changed by adjustment to in- 
crease or decrease volume of fluid. 
Wales-Strippit Corp., North Tona- 
wanda, N. Y. 

Metal Joiner: Automatically 
seams sheet metal of any thickness 
from 18 to 30 gage in 40 seconds. 
Exerts 11,000 psi pressure. Works 
from pressure derived from force 
which roller assembly exerts 
against an overhead structural 
steel beam. Joiner travels in one 
direction; automatically reverses 
direction for a second and final 
operation which smoothes. the 
seam. Handles square or round 
piping or straight seaming up to 8 
ft long. Size of machine, 10 ft 
overall. Standard Power Groove 
Machine Corporation, New York, 
N.Y. 

Internal - External Grinder: 
Grinds holes up to 3-in. diameter, 
with a maximum 4-in. depth, de- 
pending upon diameter; grinds ex- 
ternally up to 3-in. diameter with 
a length of 4 in. Has interchange- 
able motor-driven wheelheads for 
internal and external operations. 
Internal spindle can be selected 
with removable arbor and chuck 
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Yes, Lockheed in California 
can train you — at full pay! 


The step up to Aircraft Engineering isn’t as steep as you might expect. 

Aircraft Experience isn’t necessary. Lockheed takes your knowledge of 
engineering principles, your experience in other engineering fields, your apti- 
tude, and adapts them to aircraft work. You learn to work with closer toler- 
ances, you become more weight conscious. 

What’s more, Lockheed trains you at full pay. You learn by doing—in Lock- 
heed’s on-the-job training program. When necessary, you attend Lockheed 
classes. It depends on your background and the job you are assigned. But, 


always, you learn at full pay. 


These opportunities for engineers in all fields have been created by Lock- 
heed’s long-range production program—building planes for defense, planes 


for the world’s airlines. 

And remember this: When you join 
Lockheed, your way of life improves as 
well as your work. 

Living conditions are better in South- 
ern California. The climate is beyond 
compare: Golf, fishing, motoring, patio 
life at home can be yours the year ’round. 
And your high Lockheed salary enables 
you to enjoy life to the full. 


Note to Men with Families: Housing con- 
ditions are excellent in the Los Angeles 
area. More than 35,000 rental units are 
available. Thousands of homes for own- 
ership have been built since World War 
II. Huge tracts are under construction 
near Lockheed. 


Send today for illustrated brochure de- 
scribing life and work at Lockheed in 
Southern California. Use handy coupon 
at right. 





WHO... ME? 
AIRCRAFT 











































Mr. M. V. Mattson, Employment Mgr. 
Dept. MD-5 H 


LOCKHEED 


Aircraft Corporation 
Burbank, California 


Dear Sir: 


ing life and work at Lockheed. 





My Name 





My Field of Engineering 





My Street Address 
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| Please send me your brochure describ- 
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My City and State 
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“Joe, where can we 
get these small parts 
in the quantity 
we need?” 





“From Torrington, 
Tom! They turn 
out hundreds of 
thousands of 
precision metal 
parts a day.” 





Batteries of automatic and semi- 
automatic machines are working 
steadily and efficiently at Torring- 
ton, keeping many of the nation’s 
leading manufacturers supplied 
with small precision metal parts 
made to their specifications. 
Whether you need a tremendous 
quantity of parts on a regular basis, 
or only an occasional few, we can 
furnish them at a surprisingly low 
cost. 

Just send us a sample or blueprint 
of your small metal components. 
Tell us how many you need. We'll 


give you a prompt quotation. 


Typical Torrington-Made Parts 





THE TORRINGTON COMPANY 
Specialty Department 
553 Field Street * Torrington, Conn. 


Makers of 


TORRING NEEDLE B NGS 
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| for mounted wheels, or with solid 


shaft, for speeds of 12,000 to 35,000 
rpm. Lathe type spindle in work- 
head takes collets or step chucks 
directly. Has mechanical power 
table traverse with infinite speed 
and stroke adjustment within 14-in. 
to 4-in. stroke; hand table travel 
with both coarse and fine feeds to 
0.001-in. Workhead swivels 90 deg 
each side of center for bevel and 
taper grinding and has speeds of 
200, 400 and 600 rpm. Rivett Lathe 
& Grinder Inc., Boston, Mass. 


Power Press: Capacity, 60 tons. 
Features heavy duty one-piece spe- 
cial alloy frame with built-in tie- 
rods of high tensile steel. Tierods 
provide extra reinforcement to gap 
of the press. Has extra heavy ram- 
slide with large and long ramways. 
Available in either back-geared or 
flywheel types. Has clutch mounted 
on crankshaft only. Bolster area, 
21 by 32 in.; depth of throat, 11 in. 
Sales Service Machine Tool Co., 
St. Paul, Minn. 

AC Welders: New line features 
silicone insulation; combination of 
low open circuit voltage with arc 
stabilization, accomplished by in- 
corporating capacitors in the sec- 
ondary circuit to provide an extra 
surge of current if the arc starts 
to go out; and automatic hot- 
start, which provides current boost 
to start the arc at any current set- 
ting without manual adjustment. 
Welders made in 200, 300, 400 and 
500-amp ratings. Metal & Thermit 
Corp., New York 17, N. Y. 

Portable Arc Welders: Model 
200A operates from 110 or 220 volts 
with a heat range of 20 to 200 
amp, handling rods up to 3/16-in. 
on work up to 1%34-in. thick. Models 
300A and 400A operate from 220/ 
440-v lines, each with 36 different 
heat stages, ranging from 30 to 
300 amp and 400 amp, respective- 
ly. Feature eye level control panel 
to simplify heat selection from all 
operating angles. Trindl Products 
Ltd., Chicago, Ill. 

Boring Machine: Manufactured 
by Rovai Jori of Italy. Head slides 
along a ground column which is 
bolted to bed and has a scale with 
vernier and lens to measure ver- 





tical travel of head. Speed changes | 
accomplished through series of | 
honed alloy steel gears immersed | 
in an oil bath and mounted on | 
roller bearings. Revolving table | 








Perfect Balance 


Precision balls, like fine Dresden China 
must have perfect balance. Because of 
their perfect balance, Universal Precision 
Balls are used by meticulous manv- 
facturers in increasing quantities. There- 
fore, as this business continues to 
expand, we austerely strive toward 
manufacturing balance and precision 
perfection. 


These are just a few reasons why those 
who know precision balls best, will not 
accept less than Universal's precision 
perfection. 


Whenever you want precision balls 
of perfect balance, unexcelled surface 
finish, sphericity, size accuracy and ex- 
tremely fine tolerances, specify Universal 
Precision Balls. 


They are the best balls for applica- 
tions where high speeds, silent operation 
and minimum torsional resistance cre 
determining factors. 


UNIVERSAL BALL C0. 


PRECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County, Pa. 
Telephone, Willow Grove 1200 


rrr 
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For general purpose drives...; 
over regular-diameter pulleys! 


The famous Dayton Thorobred, with three prime section 
construction, is ideal for regular drives. 1. Tension section flexes 
easily over pulleys, without straining or cracking. 2. Strength section 
features electronically processed cords, for greater strength, 

and better bond with other sections of belt. 3. Compression section 
runs cool, gives more crosswise rigidity. 







For “tough” drives...and 
to save space and weight. 


The Dayton Cog-Belt*—for tough drives, 
or small pulleys! Scientifically built 

to bend as naturally as your finger, this 
premium belt delivers 40% more horsepower 
than conventional V-Belts. Easier 

bending lets you design drives with 

shorter center distances . . . smaller pulleys 

.. - 28% less weight . . . 47% less space. And 
even more important—5 Cog-Belts do the work of 
7 conventional V-Belts! 

*T.M. 


a a 





Let Dayton help with your drive design problems. No obligation, of course. 


pels ‘Taytan Hubbex 


OD. R. 1952 WORLD'S LARGEST MANUFACTURER OF V-BELTS 


MACHINE DESIGN—May 1952 





869 Bridgeport Ave., MILFORD, CONN. 
1108 W. River St., ELYRIA, 0. 


808 Illinois Ave., AURORA, ILL. 
28 Platt St., HATBORO, PA. 


may be displaced both horizontally 
and longitudinally. Chuck ig 
mounted and supported by two 
bushings and an adjustable bronze 
taper bearing. Axial load is ab- 
sorbed by thrust bearings mounted 
to back support. British Industries 
Corp., International Machinery 
Div., New York, N. Y. 


Nut Runner: Pneumatic model 
MA-25 gives precise torque control 
in 0 to 25 in-lb range. Special 
gearing available to extend torque 
range to 40 in-lb. Used on pro- 
duction jobs where too much 
torque would cause breakage or 
distortion of light metal parts, 
castings or plastic. Desired torque 
is set by using built-in torque 
wrench as gage. Accurate to 2 per 
cent of torque limits. Garvin 
Brothers Inc., South Bend, Ind. 


Staking Press: Model RR-6B 
bench-mounted unit for light stak- 
ing, forming, and other secondary 
press work. Has built-in quick-ex- 
haust valve and simplified air ejec- 
tion system to remove work auto- 
matically from lower die. Delivers 
accurately controlled impact from 
0 to 12,000 lb or squeeze up to 
twelve times air line pressure. 
Stroke may be set for 1 or 2 in. 
Model 300 slide feed for use on RR- 
6B press features built-in hydraulic 
control of slide speed, stroke of 2 
or 3 in., adjustable as desired, ad- 
justable air-blow-off of work, 
safety guard and attached small 
parts tray. Winter Products Inc., 
Bridgeport, Conn. 


Pulverizing Mill: Impact type, 
pulverizes dry, grindable material 
to specifications without damaging 
molecular structure. Disintegra- 
tion of material is accomplished by 
impact against surfaces and by im- 
pact of material against itself. 
Powered by 1-hp motor, output is 
50-100 Ib per hour. Other models 
available in sizes ranging from 5 
hp with output of 500 Ib per hour 
to 30 hp with output of 16,000 1b 
per hour. Mead Mill Co., Detroit. 
Mich. 


Pneumatic Grinders: “Shorty” 
grinder features comfortable hand 
fit, exhaust that directs air away 
from operator toward wheel to cool 
and clean work, chuck guard, noise 
silencer. Can be used with acces- 
sories such as mandrel mounted 


| abrasive wheels and points; rotary 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin: - HYDRAULIC DIVISION, Rockford, Illinois 


BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES +» NEWARK - MEW ORLEANS + SEATTLE + TULSA 
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files; carbide burrs; wire brushes: 
shaping and finishing attachments 
for dies, molds, castings, forgings, 
patterns; etc. Has maximum 
0.0015-in. arbor runout. Weighs 
18 oz; is 54% in. long. Model No. 
| PGK2122L is heavy-duty tool for 
| extreme accuracy on large grind- 
_ ing jobs. Used for rotary filing on 

aluminum and magnesium castings 

or any fast, large-scale grinding 
| job. Extended spindle allows great- 
er pressure on work. Has four- 
vane rotary motor adjustable to 
various speeds. Features vibration 
elimination and noise silencing. 
Weighs 1% lb. Mall Tool Co., Chi- 
cago, Ill. 

Cut-Off Machine: Automatically 
cuts pipe and tubing up to 12 in. 
in diameter. Operator feeds pipe 
to adjustable stop and operates 
foot switch. Air cylinder, precision 
electrical controls and air mechan- 
ism gage speed at which blade ap- 
proaches the pipe. When foot 
switch is actuated, the pipe starts 
spinning slowly as the blade en- 
gages it, then heavy cutting pres- 
sure is exerted. Blade retracts 
automatically after each cut. Con- 
tinental Machine Co., Chicago, Ill. 


Portable Stud Welder: Features 
simple operation. Operator loads 
a stud in the collet and applies light 
pressure to _ spring-loaded stud 
holder which fires the stud. Han- 
dles variety of stud sizes and 
shapes, including hooks and headed 
studs in sizes up to 4-in. diameter. 
Operates on 110, 220 or 440-v alter- 
nating current. Graham Mfg. 
Corp., Detroit, Mich. 

Squaring Shear: Features simple 
and economical operation. Operates 
on 70 or 80 psi air pressure. De- 
pressing foot valve automatically 
clamps the holddown and lowers 
the crosshead to complete the cut. 
Flexible air hose for treadle per- 
mits the operator to trip the shear 
from any convenient location. Ad- 
justable ways are made of laminat- 
ed plastic. Machine has front 
brackets, a long front gage bar and 
two side gages. Niagara Machine 





| & Tool Works, Buffalo, N. Y. 





Plant Equipment 


Carbide Tool Grinder: Manu- 
factured by Moteurs Constan of 
France. Grinds all types of carbide 
tools. Attachment available for 
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PRODUCTION UP 25% 
QUALITY IMPROVED WITH 


STERLING SPEED-TROL! 


By replacing constant speed motors with 
Speed-Trol variable speed drives on machines 
for picking and garnetting worsted and woolen 
threads and clips, we improved quality of 
garnetts, increased production as much as 
25%, reduced direct labor and power costs, 
reports Carl Simon, President of Carlsons’ 
Garnetting Mills, Inc. Speed-Trols enable us 
to accurately adjust machine speed for maxi- 
mum production of each type and quality of 
material under varying atmospheric condi- 
tions. 
































STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 
EQUIPMENT ADAPTATION TO: Sequence 


synchronization — operators’ abilities — load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc. 

PROCESS CONTROL OF: Temperature— 
viscosity —level — pressure — flow —etc. 

TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteurizing — soaking — 
chemical action —etc. 


With Speed-Trol you get the maximum in 
production, plant efficiency, quality and profit. 


OTHER STERLING ELECTRIC POWER DRIVES: 
e STERLING SLO-SPEED (GEARED) MOTORS 
* STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 


DRIP-PROOF + SPLASH-PROOF + TOTALLY ENCLOSED 
ELECTRIC 


TERLING "2: 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile. 


7TOTLLUSTRATIONS 
showing how Sterling Elec- 
tric Power Drives reduce 


production costs. Write for 
Bulletin No. A102. 





Offices and distributors in all principal cities. 
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ONLY A BALL 


one dimension 
one surface 


has 


but oh—how important 


Important not only in precision 
ball bearings, but also in the lot of 
other applications where Strom 
metal balls have been doing the job 
better. Strom has been in on a 
great many ball-application prob- 
lems, and knows how important 
these two factors are for the best 
results. 

Strom has been making precision 
metal balls for over 25 years for all 
industry and can be a big help to 
you in selecting the right ball for 
any of your requirements. In size 
and spherical accuracy, perfection 
of surface, uniformity, and depend- 
able physical quality, there’s not a 
better ball made. 








grinding carbide inserted tooth 
milling cutters. Includes universal 
ball and socket vise combined with 
an inclinable table, permitting tool 
clamping in any position. Com- 
pound angles easily read. Constant 
clearance angles obtainable on tools 
having radii or complicated pro- 
files. Wheel head consists of a 
motor carrying a diamond wheel at 
each end—one wheel for roughing 
and one for finishing. Has built-in 
coolant system. Coolant is sprayed 
out by centrifugal force through 
holes in the center of wheels. 
Wheels are raised or lowered by 
two-speed handwheel. Has radius 
setting gage, as well as graduated 
dials for positioning the tool. H. 
E. B. Machine Tools Inc., New 
York, N. Y. 


Dust Collector: Develops 5500 
cfm at 4-in. of water on a 12-in. 
inlet. Has motor driven fan, cyclone 
separator, and dust storage com- 
partment. For industrial dust in- 
cluding abrasives, lint and chips 
generated in grinding, polishing, 
buffing, turning and milling opera- 
tions; dust control in the wood- 
working, chemical, and food proc- 
essing industries; and for installa- 
tions where dust containing toxic 
elements must be discharged out of 
doors. Equipped with 10-hp con- 
tinuous duty motor which drives the 
self-clearing fan through a series 


of V-belts. Size of base, 34 by 60 | 


in.; overall height, 94 in. Aget- 
Detroit Co., Ann Arbor, Mich. 


Processing Equipment 


Volume Delivery Material Pumps: 
Two models available—one designed 
for use with 55-gal drums; the 
other equipped with a 10-gal hinged 
lid tank into which a standard 5- 
gal paint container can be fitted. 
Adapted for simple direct hose 
line connections, through which as 
many as six spray guns can be 
operated directly from a single 
pump. Feature automatic by-pass 
valves which enable operator to 
maintain paint mixtures at correct 
consistencies and control fluid 
pressure. The DeVilbiss Co., 
Toledo, O. ; 


Induction Furnace: For high- 
speed production of precision cast- 
ings. Transfers molten metal from 
furnace to mold in preset cycle. 
At end of melting period (12 min- 
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= Available 


8 for the first time. 
© « Full-Color 
Sound Film 


SrEEL 

WITH A 
THOUSAND 
QUALITIES 






Scientific schools and groups of 
designers,engineers, metallurgists 
and technical societies can now 
secure the free use of this full- 
color sound film, the first pro- 
duced in the steel foundry 
industry. Available in 16 mm 
prints, the film is a 37-minute 
tour of the modern plant of 
Lebanon Steel Foundry. The 
camera follows jobs from the 
blueprints on the project engi- 
neer’s desk through steps of 
production to show, finally, 4 
few of the many important uses 
of Lebanon quality Steel Cast- 
ings. Write for information on 
this exciting and educational film. 





» LEBANON STEEL FOUNDRY 
Dept. G, Lebanon, Pa. 
ee In the Lebanon Valley 


slLEBANON 


ALLOY AND STEEL 


castings 
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Choose Rivett Air Cylinders 


The importance of smooth, steady cylinder performance 


often a whole line is slowed down, or stopped altogether 
because of a faulty cylinder. 


service. Study the construction features shown below. They 


basis on which thousands of satisfied customers have 
purchased Rivett. 

Recommended for pressures up to 150 P.S.I., Rivett air 
cylinders are available in 7 standard mountings; in 9 bore 
diameters, in any length stroke up to 96’, single 
or double-end rods, with internal or external thread, and 
cushioned rod end, blind end, or both. Special covers 
supplied. Send today for Catalog Section 55. 








Self-adjusting composition cup packing. Keeper ring construction 


Heavy duty piston eliminates tie rods. 
assembly. 





Large pipe connections rotatable 
te any position. 


Self-adjusting composition 
rod packing. Axial holes 
through rod bearing pro- 
vide for pressure disposal 
on packing members. Seal 
effect proportional to cylin- 

der pressure. 














Ample bronze rod guide. 
Red bearing provided in 
area exposed to lubrication. 


Heavy-duty alloy 


on tube, 





Piston rod and assem- 
bly firmly secured. 





Over-size, ground and polished 
alloy piston rod. 





SEVEN STANDARD MOUNTINGS 























cannot be over-emphasized in today’s production. Only too 


You can rely on Rivett air cylinders to provide dependable 


represent many years of practical cylinder design —and are the 


covers, bored to fit 
a turned diameter 
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Clevis Rabbet Center-Line Foot Blind End Flange 
RIVETT LATHE & GRINDER, Inc. © De;t. MD 5, Brighton 35, Boston, Massachusetts 


furnishes a complete power package 


Rod End Flange 









VALVES e CYLINDERS « POWER UNITS 


Air and Hydraulic 
All sizes and types 
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.....in these uses of 


5.5.White Flexible Shatts 


The applications shown here may suggest 
ways in which you can use S.S.White 
remote control and power drive flexible 
shafts to advantage in the equipment you 


design and manufacture. 


(Left) Use of flexible shaft 
controls permits valves or 
other regulated devices to 
be operated from accessible 
points. 


(Right) 











SEND FOR THE 256-PAGE FLEXIBLE SHAFT HANDBOOK 
Complete, authoritative information on flexible shaft construction, 
selection and application. Copy sent free if you write us direct on 


your business letterhead. 


One 
—— DIVISION 
DENTAL MFG. CO. 5 





shafts to provide remote 
control betwen two units 
allows each unit to be lo- 
cated where desired. 





(Above) Use of flexi- 
ble shaft spindles in- 
creases the versatility 
of this drill press—al- 
lows quick regrouping 
of the spindles to meet 
different drilling re- 
quirements. 






Use of flexible 


(Left) Use of flexible shafts to drive 
portable tools reduces the weight the 
operator has to handle —— allows the 
driving motor to be slung across the 
operator’s shoulders or mounted on a 
bench or stand. 


(Left) Use of flexible shafts 
to carry power around turns 
Saves parts—eliminates the 
need for accurate alignment. 





Dept. 4, 10 East 40th St. 
NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 





utes for 5 lb of alloy steel), pre- 
heated mold or investment is 
clamped directly to top of crucible, 
Operation of control lever rotates 
furnace to pouring position. 
Powered by 20-kw mercury hydro- 
gen type converter; operates at a 
frequency of about 30,000 cycles. 
Converter can also be used to 
power other melting furnaces, or 
for various types of heating equip- 
ment for heat treating, brazing, 
etc. Ajax Electrothermic Corp., 
Trenton, N. J. 


Testing and Inspection 


Compression Testing Machine: 
Portable hydraulic model for many 
types of small metal, ceramic, 
wood and plastic parts. Load is 
applied to test specimen through a 
hydraulic system actuated by com- 
pressed air. Load applied to speci- 
men is indicated on dial of a double 
proving ring. When capacity of 
the more sensitive outer ring is 
reached, the heavier inside ring is 
brought into action. Low range of 
double proving ring is sensitive to 
loads of 0.1 lb. Load applied to 
specimen is indicated on dial of 
double proving ring. Load can be 
released instantaneously at any 
time during test or at point of 
failure. Capacity, 3&0 lb under 
operating air pressure of 100 psi; 
machines with capacities up to 1000 
lb can be supplied. Labquip Corp., 
Chicago, Ill. 

Universal Tester: For aircraft 
electrical system components. 
Equipped with a three-phase bal- 
anced load bank to test inverters 
and alternators, a direct current 
load bank to test generators and 
the necessary test circuits to check 
the operation of voltage and cur- 
rent regulators, control relays, 
flashers, circuit breakers, etc. Has 
self-contained dec power supply for 
use in testing various components 
such as alternators which require 
external excitation. Load banks are 
so designed that interlocks prevent 
their use for testing unless ventila- 
tion fans are in operation. High 
capacity blower provided to assure 
proper cooling of generators. Greer 
Hydraulics Inc., Brooklyn, N. Y. 

Monochromatic Light: Has 10 
times capacity of previous model. 
Features built-in power unit and 
adjustable helium light which can 
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ON THIS 1921 
MODEL + 
< 
AND ON THIS 
LATEST MODEL - 








operations 


®@ Seeking a method to speed sand conditioning in 
foundries, American Wheelabrator engineers developed 
the Sand Cutter shown at top of page over 30 years ago. 
It will be noted that Diamond Roller Chains provided 
the means for locomotion and sand cutting operations. 
Today’s streamlined Sandmaster cuts, separates, 
screens, and piles at high speed and low cost. As in the 
early models, this, too, is equipped with Diamond Roller 
Chains for varios numerous operations as the illustra- 
tion above shows. 


On equipment you produce or purchase, — on the 


DIAMO 
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Based on long experience, 
this American Sandmaster 
incorporates added fea- 
tures. Diamond Roller 
Chains perform many 





DIAMOND ROLLER CHAINS aib 30 YEARS 
OF SANDMASTER PROGRESS —4 


mn 















Called the Sand Cutter, 
this early model proved 
the economy of mechan- 


ical sand mage 7? 


















© ¢ 


a 





This stripped view of 
Sandmaster shows how 
the design engineers em- 
ploy Diamond Roller 
Chains to coordinate the 
many operations. 
























machinery drives in your plant, you can always expect 
the maximum in efficient non-slipping performance 
that insures long-life high output. For peace-time com- 
petition and war preparedness production, you can rely 
on the dependability of power transfer that Diamond 
Roller Chains provide. 


DIAMOND CHAIN COMPANY, Inc. 
Dept. 435, 402 Kentucky Avenue, Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


OLLER 
HAINS 





YET MOST ECONOMICAL 
VARIABLE SPEED PULLEYS AND DRIVES 


Smooth, infinitely variable speed can be yours with Roto-Cone, 
industry’s finest, yet most economical V to V variable speed 
drives. Positive rack and pinion arrangement, exclusive in Roto- 
Cone variable speed motor pulley, provides equal and opposite 
lateral movement of both discs, therefore, V-belt always travels 
on a fixed center line. Pulleys are dynamically and statically 
balanced and do not have interlocking sheaves. Result is maxi- 
mum vibrationless transmission of power and full belt life. 


The Roto-Cone line is complete . . . variable speed pulleys, ad- 
justable motor bases, V-belts, and V-driven sheaves ... All tested 
and proven on thousands of actual installations. 


Yes ... you can easily add productivity or saleability to your 
present drive with Roto-Cone. Up to 4 to 1 speed-change ratios 
are available. Wide selection of sizes from % to 15 H.P. Write for 


ROTO-CONE details and request the assistance 


of our speed control engineers. 


VARIABLE SPEED DRIVES 


GERBING MANUFACTURING CORP. 
Dept. C-RC 


NORTHBROOK, ILL. (A Suburb of Chicago) 


be raised, lowered, and turned 360 i. 


deg to suit any inspection job. Has 
5 by 5%-in. high-intensity helium 
tube light source providing 53 foot- 
candle illumination on _ testing 
stage. Light source provides inter- 
ference bands at 0.0000116-in. in- 


| tervals; when used with accurate 


optical flats can be used to measure 
size, flatness and parallelism to 
within a few millionths of an inch. 
Standard stage is 64% by 41-in. 
phenolic plate. Storage space un- 
der hinged work stage accommo- 
dates six 2-in. optical flats or three 
each 3-in. or 4-in. flats. Maximum 
height, stage to light, 9 in.; maxi- 
mum height, table to light, 16 in.; 


| height closed, 914 in.; width, 8 


in.; length, 1134 in.; weight, 30 lb. 
DoAll Co., Des Plaines, IIl. 

Dual Head Test Stand: For de- 
termining operating characteristics 
of aircraft generators, vacuum 
pumps, alternators, magnetos, hy- 
draulic pumps, etc. Dual head per- 


' mits wider variation in take-off 


speeds and permits testing of two 


' components at one time. Consists 


of variable speed motors on which 
are mounted brackets to accom- 


| modate various components to be 


tested. Horsepower for continuous 


| duty is from 7% to 50; for inter- 


mittent duty, from 10 to 75. Ratio 
between the two take-off shafts is 
usually 2:1. Speeds and ratios may 


| be changed to meet particular re- 
| quirements. Can be supplied with 


a tachometer which will give direct 
rpm readings for both take-off 
shafts. U. 8S. Electrical Motors 
Inc., Los Angeles, Calif. 

Optical Comparator: Has 16-in. 
diameter image screen and plain 
horizontal work stage platform. 
Condenser lens is exhaust power 
cooled. Light source may be used 
with color filters to vary intensity 
and shading of light on the screen. 
Magnifications of 10X, 20X, 31.25X. 
50X, 62.50X and 100X obtainable 
as standard equipment. Production 
type fixtures may be mounted on 
working stage for various classes 
of work. Image screen has provi- 
sion for mounting of overlay chart 
holders to facilitate changing over 
of charts from one job to another. 
Size of working stage, 6 by 16 iD-; 
overall height of unit, 30 in.; width, 
20 in.; depth, 45 in.; weight, 350 1b. 
Portman Instrument Co., Port 
Washington, N.Y. 
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